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PE904187

This is an enclosure indicator page.
The enclosure PE904187 is enclosed within the
container PE906145 at this location in this

document.

The enclosure PE904187 has the following characteristics:
ITEM_BARCODE =

CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION
REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME

CONTRACTOR =

CLIENT_OP_CO

(Inserted by DNRE

PES04187
PE906145
well card
GIPPSLAND

WELL
WELL_CARD
well card Lakes Entrance 0il Shaft-1

30/11/1945

w434

Lakes Entrance 0il Shaft-1
Later Lakes 0Oil Ltd

Later Lakes 0il Ltd

Vic Govt Mines Dept)
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LAKES ENTRANCE OIL SHAFT,

Notes taken from H.J. Cook's reports to Controller

of Minerals Production. (H.J. Cook was appointed

Supervisor of Lakes Entrance 0il project as from
7th. September, 1942)

Lithological Aspects:
Shaft sinking commenced on 10th. September, 1942.

160! Sinking through marl. It is moist but makes
practically no water.

2081 Start of systematic sampling so that each sample
covers 4 feet of shaft wall vertically.

220" (about) 1st. occurrence, in odd patches of
polyzoal limestone. Then patches increased in
frequency until at present (254') the formation
is wholly polyzoal. There are, however, persistent
thin bands of marl right throughout the whole mass.

253! A small fissure where water is coming in crystal
clear in runnels about as thick as one's thumb.

228' - 268! Pure polyzoal limestone.
268" -~ 288! Heaviest water bearing ground.

308! The compact polyzoal limestone has disappeared and
at 308' in a mixture of marl and sporadic make of
limestone. No sharp line of demarcation level
at top and bottom of limestone.

No new water encountered after 288!'.

312 In marl and polyzoal mixed together.

3141 Passed out of polyzoal limestone into marl. This
passage quite marked as polyzoal is lighter in
colour then the marl. The marl itself is largely
made up of lime replacements of polyzoal and
consequently is very gritty. I believe that the so
called marl in which we are sinking is very largely
polyzoal limestone discoloured with marl.

308' - 314! Small expossure of polyzoal limestone.
314" « 348! Dark grey marl very like the country rhet above the
polyzoal limestone.

400" Country unchanged - a strong compact shelly marl,
dark grey in colour.
314 - 468! In marl with shell fragments and polyzoal remains,

the only noticeable differences being in the amount
and coarseness of the limey fragments.

470! Coherent polyzoal limestone is making its appearence,
this is not the pure white porous type of limestone
encountered higher up, but is much greyer and carries
enough marl to make it almost impervious.
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461" - 466!
468! ~ 508!
535!
560!

566" - 570!
588!

548' ~ 576!
596' - 601!
576' - 612!
At 580!
612' - 616!
0! - 616!
616! - 633!
636! - 642¢
642' - 656!
below 656!

2/5
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In this interval somewhere an unusual

number of limestone concretions which are
commonly spherical and very in size from

a cricket ball to a football.

In mainly dark grey marl with several small

bands (abour 8") of polyzoal limestone. In
addition there are small patches of lighter
coloured polyzoal limestone showing in places.
The concretionary isolated boulders of sand
limestone (408} which put in an appearance

at about 400' are still present.

Shaft water began showing an inky discolouration
and a search of material excavated showed small
makes of black soft mineral which was determined
at the Bairnadale School of Mines as pyrites.
Mixed polyzoal and marl. H25 met with.

Fretting ground.

HQS still encountered.

In this 1ift some caving ground present as friable
country about 2' thick and charged with HQS gas.
3 soft bands present with plentiful HZS gas and
several bands of water.

Bad ground encountered with plentiful HQS gas.
Then there was 22' of green polyzoal limestone
broken by 2 bands of soft gassey (H2§) ground.
Then 6' of pure white polyzoal followed by dry
green marl without water. There were several
water bands in the polyzoal.

Methane encountered as gas bubbles. This
existence disappeared in 5 days. HZS also has
died down.

2 Main water horizons. 240' - 313' in polyzoal
and 590! - 612' in polyzoal, most from 602' and
not from the green glauconitic polyzoal above it.
Country shown much variety, there was a continuation
for 1 foot of the friable ground before encountered,
then about 6 feet of stron polyzoal followed by
5t of very green marl, then a layer of mixed
polyzoal and green marl whilst in the bottom:
(633!) is grey marl.

grey marl.

Green blocky marl with traces of oil on cleavages.
Band ofpolyzoal succeeded by green marl again.

0000/3



712 -
7401 -
about
2% -
760!
784" -
816" -~
8521 -
880" -
about

666!

680!
6821

708!

740!

>/

== W3\
Floor of shaft rose 12"-15" and cracked, water
came in and rose 10' in 15 minutes.
Very hard band
Water band. Water is coming in from 15" of very
porous coral rock or polyzoal which needed explosives.
Below this is polyzoal limestone with increasing
proportion of light green marl. Water bubbles freely
with gas.
Dark grey marl heavily charged with the calcareous
remains of polyzoal. Soft.
Dark grey soft marl.

about 750' DPolyzoal limestone slowly merging into a pale

752°
756!

776"

792!

796"

820!

880"
907!

900!
910"
954!
995!
1021
1023!
1038!

1046

1046!

green marl-polyzoal mixture
Small water band with a little gas.
Soft greenish clayey marl.
Bottom rises at 1" per hour.
a 9" band of strong polyzoal - broken.

) 3] ] n 11 - L]
Muddy marl and broken polyzoal began to rise
through the break in the centre of the shaft bottom.
Alternating bands of polyzoal limestone about 8"
thick and narrower bands of very soft clayey marl,
(Test bore in shaft bottom is 816'. Augered to 26'6").
Alternating bands of soft polyzoal limestone and
layers of soft muddy marl. These bands are from
4" to 8" thick.
Gas present in meagre quantities.
Fewer distinct polyzoal layers in the marl
No polyzoal bands and entirely compact dark grey
marl fossils present.
Rock temperature 82° showing a gradient of z°R, per
100 f£t.
Hard bands of polyzoal were medt.
Signs that the change into the micaceous series is
approaching. There are occassional brown layers
showing mica. A gradual change.
Still definite marl bands in the micaceous
Hard band 6"-10" thick and thins out to nothing as it
approaches the east side of shaft.
A single large boulder about 14" thick.

Hard boulder
" " (4 ) It was about 10" thick

and composed of very compact tough limestone.
Oily films plentiful

eeo/h
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1060' 5th hard band. The band or bouler 20"-24"

thick and nowhere less than 20". Slightly
domed in centre.

1076' Hard band consists of boulders and is 10" thick.
1093!' Hard band 10" thick.

1 101 1 1" n 6“ thick
‘]121 1 " n ‘
1164! 1t n 61! n

)
1173%! " ] 4n ] )
1185' ] " n H )
1200 Glauconite struck )

Cores from hole spudded
at 1173'3" i.e. shaft
bottom.

Concreted shaft to 1156°¢.

1143 Hard band 6" thick and not continuous across shaft.
1152 A long branch-like piece of hard limestone

6 feet long and up to 8" diameter.
Shaft extended from 1156' by a 5' x 4' winge

1182L3 Sand band. No gas. Band irregular and tough

4" ~ 9" thick.

1197'6" Ground dry and tight no glauconite visible.

Driving Nth. and Sthhcommenced at 1204!
Top of glauconite expected between 1198'-1199'.

North face of drive.
Drive 7' high - 6' wide.

At B' in

At 7' in

At 8' in

At 10'in

At.12'in

.
.

.o

..

.e

Face of drive homogeneous glauconite, no sign of
bedding on banding or any system of cleavages.

0il in showing in the face as isolated uncorrelated
spots some 6 or 7 in all, from which oily gas bubbles
exude. These very slowly drip down the face making
an oil stained area. The oily bubbles come from
restricted areas of not more than 1 or 2 square inches.
Face appears all sandy glauconite. Rock face
temperature 86°F, ‘

Number of oily spots increased to 17. Many of these
spots failed to reappear when cleaned off. Face
appears, especially its upper part, to be part of the
Micaceous well coloured with glauconite. There were
2 persistent drops of water in this face.

Face showed considerably more oil. Heads started to
appear.

Heads well developed, the pin points of oil had
disappeared and oil was showing only on the cleavages
of the heads.

The face showed a very big increase in oil almost
sufficient for measurement; here again the oil was
on the cleavage of heads only.

ceees/B
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At 11" in ¢ A blocky lump of stone, about 30 1lb. lying
between 2 heads was taken to the surface.
In situ this was very oily. The
expose area of this lump was alive with
gassy oil bubbles and before long the
stone was as wet with oil as if it had been
dipped in oil. After about an hour the bubbles
ceased but the stone was still oily.
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 (For Iskes Bntrance Oil Shaft)

1st. hole &h&ﬁﬁ@n@é at ab@ﬁt BEG’
2nd. hole locabted 16" baok, .

Spudded. 24th. Mareh, 1943,
ar &&ﬁi&g cemented at 319V

Fogn L. " §?§¥

;Vgﬁ-‘ X f % 149646

%@%@w @ﬁvziﬁhﬁlagéia%@ taken from H. Cook's Heport.

”~!‘@§a*
- 505%
e B
) §$5!.'
e 502930 Hova limey band

= 5957

- 605t
- BB
C 690

rssY
778

- 11847
11860

More polyzoal 1& the marl
Polysoal limestone

Very stieky fﬁﬁwaaiﬁa

Wnite marl (not polyzoal)

= BYBYE" Creen sticky marl n
~ Whiter with much grit, probably polysoal limsﬁ%ang o

~ Bright green clay or vexy aimyﬁy marl
- Compaoct ebicky m n&rl ’
“ti@ky marl '

ﬂ. S

Close graiﬁﬁé marl

Dy marl -
Brown micsaccous &1&3 - firxt appearance
" oo L g&aﬁ& éefinate

Hicaceous elay

Miesceous series with plentiful ivon §§gﬁge$ in

nodules ranglng from mimute perticles to @i@&%ﬁf
a3 big as ‘hents egg. '

 Hua coming inmto hole.

- Wise I. ?r@ﬁ%ﬁﬁ.f&uﬁé gigﬁg of lauaanita_}g
_ sandstone | .

J?#ﬁ?‘éﬂl ¥ell marked signs of g&&u@gﬁiﬁﬁ m&aﬁaﬁgﬁé 
= 119373 Hicaceous mud M |
- 1194*3" (Qonsolideted mud and send -

- 1196¢

Tuch glauconitic sand and sone ﬁ@ﬂ@@llﬁ&%ﬁﬁ to
«éefiﬁzte glauvconitic sandsione. '

- 1206'5" Core showed 2 sand layers between frﬁgm%ﬁ+%é ?2 ~wm

bri bvle &lauﬁanit@,

Passed out of polyzosl limestone and into mmri f;“’




5600 - 590%

682"

909*

974

1045"

| 1438
’§%§$% - 11661

ﬁg?i ge

Core 1192' - 1796'6"
11967 - 1219¢

7 f§i$~a§§ Gas shows r&&@f&aﬁ}@y'gf:ﬁgﬁk’

‘Bmell make of H,$ gas which all aissolves

in water which makes from 550¢-570',
Bigne of gas, very strong ot 688Y i.e.

‘when the bailer is brought to the surface
the ges bubbles oub of the water very
frecly and burns with a non-luminous fleme.
‘(ﬁ&@ mentioned sporadically in reporis on

“to 909%)

Gas is very gl%ﬁ%ifﬁ& and now bubbles u§

‘azainst %he water.

This gas sampled by ¥r. Hadden é&riag wﬁﬁk

‘ending 5%h. Hovember, 1943.

No gas aﬁ%&r-aemsn@iﬁg casing.
Definite though not heavy showing of gas

Phe e

Gas evident but not in very marked quantity -

Gae more mctive
Faint showings of oil
Definite signs of oil

011 as bailed W&ﬁ’ﬂil/ﬁ&%&?‘ﬁiﬁtﬁré
38+5% oil 61°5% water.

 Hole cored, balled and rise tests conducted
gave maximuwn of 49+6 pints per day of dry oils
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CoPY . WS b B.M.R. Report No.l947/69
A COMMARY OF THE STRATIGRAPITY AND PATA G VOLOSY Ok THE
LAKSS BNTRANCE OIL SHANT, GIP2GLAND, VICTORIA
by I. Crespin

The Lakes fntrance 011 Shalt is situated in alloumeo: ,
Parish of Colquhoun, about 2 miles north-east of Lales onlri..ce
township, and at an elevalion of 90 fact above sea lo 7. The
Shalt was sunk with the object of developing, by meais oi low
pressure mining methods, the oll-bearing beds known to exist in
the lower portion of the Terticry ocasin in the LaoXes &Sntrance
area. 1t is a clrcular consiruction with a diamcter of 10 feet
at the surface. It i1s concretcd down to the depth of 1,156 Ity
& smaller timbered shaft carried it down to 1,20% ft, and a ¢
winze, 3 £t by & £, was used down to 1,212 £t when operations
were suspended as it was considered that thig depth was the
margin of safety allowed above the underlying artesian watlers.

It is estimated that, during mining operations, approxi-

mately 12,000 tons of Tertiary sedlments were excavated., Cone-

sequantly a unigue opportunity was afforded the palacontologist
and geologist to study the stratigraphic sequence of Teriiary
beds in the Lakes Bntrancs srcen. The author was fortunzste
egnough to pay frequent visits to the scene of operations where
she made extensive collections of fossilifierous matericl. &rom
time to time she observed the various stratigraphic starss and

;;‘subs‘é;afes o the Tertiary scaucnce in situ on the walls of the

Shaft. The brown, Micaceous morls and Iine sanasiones and the

glauconitic sandsvone of the Janjukian Staze have not yet been
found exposed elsevhere in the Gippsland arca. .

pCOPL OF INVESTIGATION

The methods used ir collecting the semples for micro-.
palzcontologlical examination and for studying the lithologic
saguence weres - .

1. A samnple of sediment averaring W 1lb. in weight was taken
by the miners at every % ft from below the depth of 200 ft.

Onfortunately, systematic ssmpling was not undertsken from the

surface down o the depth of 200 ft. These samples were vagzed
and labelled to await lhe arrival of the zuthor who divided each
sample, onc portion being brought to Canberra, the other being

retained at the Shalft. Approalaately 300 szmples have been s

subjected to micro-palacontolocicel exsuination.

2. Samples takxen over a wider interval snd representing each
change in lithology were lsid oqut on the ground in preper
sequence, thus giving an excellent view of the chsracter of the
sediments throagh which the Shalt passed,

3+« ‘The bulk of the 12,000 tons of ssdiments excavuted was

dumped from platforms 30 £t high and 80 ft long, which stretei . d
across the valley west of the Shaft. Many excellently preserved
megafossils were collected from these dumps. Eecause of the
frequent visits of the author, il was possible to know the
limitiing depths to within g few feet of the materisl exposed at
the time. Also the miners and olher members of the staff were

on constant watch for fossils in situ, and were instrumental in
obtaining many beautiful specimens (Crespin 19%5, 19%6). Samples
of sediments and fossils were also collected from the kidbbles as
E?ey came up from underground. Ixact depths could be assizned to
hase, ‘ - ‘

STRATIGRAPHIC NOTES

- An important result of the palacontological investigatic.
of the sediments from the Shaft is thav it confirms the strati-
graphlc sequence of the marine Tertiary depositis in Gippsland
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as ?*e“ﬁ“lg put forwerd (Crospin, 1943). Thore is littlo
ariation in the thicknesses of the Stages and Substzzes In
the Shofb e ompered with those bascd on emall cores from bores
in gh» vicinity. The charscieristic 1itholopgy of the godi-
nents of cach Stage is 5130 confiroed. .
Furthermora, the Investipation of
of mnterisl revoaled Llhe exionicd stratis
fossils, both micro and mega~iorns, Drovi :
restrictods Such 2 vosuld is inevisable ;
that the range of ecrioin spocioz in ihd :
has beon bosged on material colliocted 1o :
which are limitoed in verticzl extont and
A shordt account of the Stages and Substases with thoir
charactorisile lithology and fossils as dove :loped in vl Shaft
is given belows
The stratigraphic soqsusnce of the beds is as folliows:
Recont to Pogt Kalimn.. 0= 10 £t
?laxvizcem@" '
ane? ?zisaaﬁa - Kalimnan Stage ‘ 10 = 150 £t
Upper Miocens Mitchellion Staze 150 - 208 %
{Balcombian Shage 208 «» 952 £t & i
{ i. Paipnedale Substoge 205 = 528 £t Y
{ 1i, Batesiord cSubstose E e P23 5% +
-4 iizg Longford Substage ek o= 952 £L R
Hilddle Hlocons P
{Janjukian Stooe 952 - 1,212 It |
{ i. Miecoecoous Morls and
é sandstones 952 o 193.9? £ie ! :
il. Glmuconitic =
( S.;L-‘.;’&uu#hﬁi&& 3.32..:‘:'? o .19212 fﬁé f
(base of thaill) -
‘ ' b
ﬁ&e nk to Pisistocong {(Poszt Knlisman) B
- Ten feet of sunds refershle te tho above age cover the
%W?“KJ Tartiaries at the Shalft, The rostrusm of & beaked whale
Loson ?a4%“ EG*J‘rﬁﬁgs ) was dlsco *eﬁcn at the base of this
bod, bub GLOTSINEE L4d49) Suﬁ”ﬁﬁiﬁm that it hn. been wealhered
s of the upper Kalimnon (Lower Ploistoccno) which diz Lﬁtly
uncorilies these sands,
Lower Pliccone (¥Kndimnon Streds)
- Unfortunately, no d;s matie colicction of samnlcs was
male from the bods rererablo bo ihe Halinpon Stages bul the ,
officiasl lon book ¢h¢wea that rich iuurilifefaus sediments -
occurred from 10 fost cown to 150 foote HMaterlal colicesed
from the dwap shorily A“tur this ﬂ@gﬁh had bacn passcd, tonded
to confirm this. : .
‘The fessiliforous zandsione of the uppsr be
Point was not recorded in the Shwf s which yassa% dir:
the ?asﬁuﬁuli anan sands dnto the lowaer fossiliforous

of that loeality. The fi*ﬁt 506141@$:“m*@ bhads
cchiroous sandsione which oxteniod down to 90 ~
oo rl 2y g;--rwmﬁz ah grey ﬁnml Foomnrlas din wuhlel ol “"\lf}f#f‘é d SO
and megs «fagﬂiiﬁ fa airly aﬁanﬁnn«w Hany large molluse, “hiedls L
Waro Qaligeg {i inclﬁ&iﬂ:ﬁ n’lg»mr\ aa }g?}ia !im “m’ﬁﬁ‘? f:i(“ﬂ o »v,'\
Yonerleardls «4ip : Pvnﬁﬂﬂ“ gobinnae 2 e
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i rghrolidas & NGO g ¥ mLorelzunsd
a"v“aoiﬂﬁh Was Lh@ Rucdiunon elsevhere,

AL 150 £t the Shaft pasned irnts the Mitchellian
Stage wnlch persisted down Lo 2 'te T i
the Starze consisted of grecanlsh
gpacies ba ea ing eommon uni wi
molluscan shells chielly refere
progress HO’nu zrd the glauceoni

i
rrey marl with Bolceowsblary
Compo s od remalns of
vle to Kallmnan apecies, With
content g “yvally uiuapyédfﬁd

\:DLW
O

and §&3=mwun molluscan specles gave way to forms nore <:*r“azzn:=zet:sernH~

istic the upper part of the Mioceneg such as Btww
(Hul S:rinq) eragoicariia and Iir- ?’”ﬁ*WW ) dex*r~‘-1ana;
f“b orvxfnalﬁra SAhlblLGF & siagilar o Lio-Niocens

Hiddle Miocene
nleombian Stace

Ihe sheft afforded an exesllent opportunity to study
the Balcombion Stage as developed in Giﬁﬂu&&nae It passed
thﬁoa¢v 4 £t of sedimonts, from 2?3 i Jdown to 952 {t. The

. sediments consisted of bryozmozl 1i. lones, merly limostones
R and bryozoal marls, characterisiic of the Gippslznd Limestone
‘.("Pclyzoal Seri—ssﬁsc The stratigrophlce sejucnce of sn)saa&es

of the Balecombian described in Section ¥ of the Bulletin
(w?wnDiﬂﬂ 1943} has been substuntialed by furthgr evidoence
derived from the situady of lorge guantities of sedimonts fron
the theft. The charceboeristic foraminiferanl aaqunglure for
the B@lanxbixa was pﬁISiSb“uu ii“o:?auzt the 7 Tt of sodie
*‘"n:f“ : round in Lhe three sabsi. .3

o

2ls, FosRecles hove boun o
svove of Zﬁﬁu¢ value vhen tne investipalion of

iz finnlisede.

n
£y b
|3

i. Bairnsdale Substave. This typicdi substaze of the
Gippsliand Yortiaries was ﬂg¢l developed. It extendied from
203 ft doun to )2% ft, and consisted of bryozoal limestones
frequently harq, and bryoszoal muriy limesbtones. The rich
&P“ily horizon found at the fop of the Substage at the typo
locality at Pound Swaup, ﬁul?ﬁgdniﬁ, aiy Toorloo Arm, Princes
H&vuuay and elsswhere east of Lskes Entrance, was encountcle&
ab 320 ft. Fossils such as Clynsaster pinA~fani1rns,
ptethobhvrds insolita, fusiroiiria bassi, Soondvius bailevanus,
innites SQPLOP-mng‘dR” Sorripectan YAnLionslis were Comdofs
Specimﬁﬂs of the last named QP&ClGS together with the varietal
form gemllsevis were frequently present throughout the Substage.
A band oi large valves of Qstres were exposed at 372 ft.
Typical B"lcuﬁbiun speclies of Ioraminif aera were recorded.
Operculins victoriensis, as usual, made its first appearance,
in downward sequence, towards the base of the Substage, at
Wo i, Howovar, except for two occurrcnces, atb 26% and 272 £t
regpectively, A&nhisteginﬂ was not found @lscwnere in the
Bairnsdale Substage.

ii. Batesford Substaze. ”hm Shaft passed through the
Batesiord suvstage from 524 £t down to 728 ft. The p&s 288
from the Bairnsdale into the Batesford could only be determined
by the foraminiferal content. The litholozy of the sediments
in the Substage was white to grey, fr@owl limestone and marly
limestone interbedded with bryozoal marls often green in colour
and roughly bedded. The first typical Bateslord dubsuage
foraninifera to appear was Hofkerina semlornnta at 524% ft.

The first record of Lepidocyclina was ot 530 £t and the lo:t

one at 684 ft. Cycloclypaus was not as abundsnt as anticipated,
the only records boing at 660 end 670 f£t. Other epecics
characteristic of the B&tesfcrd aﬂvu&bluua were usually present.

S T S £ +
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i. The micaceous marls and lins grained ca
sandstones extended frow 008 feet down to 1,187 I
-top porticon ol this litholozical uuit was reorsce
brown wlcaceous warls which passed dowawards into

“dineisa, Tamarckina slepcoensis and Vouinuling =ios

- . -4 -

Bryozoa was abundant, but not well preserved in the marls.
- amongst the larger fossils were dtethot ris insolita
(common at 680 feet), Brigsopsis arcoeri (at 660 feet) and

Nautilus ef. geelonzensis (660 1eat) .

1idi. Longford Jubstiva, Tho Shaft nenetrated the
Longford Jubstazre at 7283 feet and continued in it down to
g6z feat, The sediments were representecd by bryrozeal marls
chiefly zrey in colour, But at 252 to 380 feet a greenish,
glauconitic, shelly, bryozoal limestone was exposed. It -
contained numerous specimens of echinoids (chiefly broken),
Stethothyris, lLimatula, and Herripecten. This glauconitic
baed passed down into grey bryozoal mirls in which the
bryvowca coumpletely dominated the fauna, Towards the baue
of the Substass frasile wmolluscan shells began tc appear.
patesford foraminifera such as Hofkerina semiornuats, Gypaina
howchini and Planorbulirella wplana, were present in the
uo3r norivion of the Substaze, bul gradually disappeared as
the lower. linit was apvroached. ’

Janiukian 3

ceurred from 952
&y

Sediments referavles to o)
a 12 feet. The two
-y ™

feet down Lo the bvase ol the af
cheraciteristic lithological unitc ware

i. #icaceous maris and fine grained calcareous sand-
stones. .o
ii. Glaaconitic sdudsitone.

fine grainsd calcarsous sandsitone, Towards the
unit glaucownite ktecane lucreasingly comaoen

and mollusca scarcer,. The zmonal Sorar

were recorded and were associsted with numerous sua

forms, including specics wailch are of =onal iwwortance in

the overlaying RBalccmbilan, 5mall molluscar shells were

commen but the larger forms vere distributed more sparingly,
15

2,

and ware usually found in thiu ; The shells were
Pragile and consequently were o ;0 eonllect intact,
Amongst the commcner Torms were Vo anticir~ulata,
» . . ’ r
Turritella alddneag (very comsmon;, _imovsis chasranl (very
-~ T 'y 0 - . 13 - ) - ey S
comren, and Venericardia Janiukiensig, A well nresarved

specimen of Carcharodion me-alodorn wax collected at 1,031% feet

and remains or a crab, recently described as Harpacioeurcinusg
Py v . . ) - 3 ~

victoriencia, at 1,000 feet, (Jrespin, 1048).

4 prominent Feature: of this litholeoric unit was
the occurrence of hard bands of trown, calcarecvs sandicione.
Similar bands h2d bheen encountered in all heres in Saction
1, that bad penetrated the Janjukian, but little was known
of their wmode of occurrence, The diameter of the Shaft was
such that it permitted the study cof the bands in situ. They
sroved to be "floaters" ranging up to 6 feet ia lengtn and
varying in thickness from 2 inches up to 18 inches, fourteen
of these lenticular shaped floaters were encountered in the
Snaft between the depths of 1,020 feet and 1,182 ic.i. The
rock was richly fossilifserous, but the hard nature of the

-

rock made extraction ¢f the fossils difficult.

ii, The Shaft passed irto the glauconitic sandstone
at 1,197 feet, The thickness of this lithological unit
was not proved as sinking operations were discontinued at
1,212 feet. The topmost samples consisted of fine angular,
guartsz grains with numerous ovoid pellets of brown ard roen
glauconite., A few foraminifera such as Anonuling £volSeT -

B e e et ey o e -+
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gosa, Eponides ucubriculva and pl-hidium crassatun were

noted, The Typical £1&u00610vc seadstone was reached at

1,198 fect, Tais rock wag very fossiliferous, oy

large specimens of mollusca were present, Jenecricardis

Janijukiensis & small species of (strea and Turritells .
5 aldincas being particularly abundont, Cvgolomuing W

. ; recorded amongst the foraminifera,

s The glaucenlitlc sandstone wasg oll-bezri-~. but
s : the guantity of oil available was not large enough o
; ; warrant the contiauance of mining opesrations.
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LAKES ENTRANCE OIL SHAFT
VISIT REPORT 21 MARCH 1986

PURPOSE:

The purpose of visiting the Lakes Entrance 0il1 Shaft was
to determine -

(i) whether the shaft has historical significance
which would warrant its preservation; or

. (i1) if there were any physical impediments or
environmental concerns with the filling of
the shaft above the cap.

SHAFT DESCRIPTION:

The shaft is located on private property in the yard of an
apparently disused garage/panel beating workshop.

The shaft is around 3m across and is surrounded by solid
concrete foundations. 1t is capped at 3m below ground surface.
Above the cap Ties 1.2 metres of (rain) water. A 6" pipe, going
through the cap, was found to be dry to a depth of 10m below
ground surface.

the
In shaft above the cap is a variety of steel junk.

. HISTORICAL SIGNIFICANCE:

In its current state the shaft has minimal historical value
and does not warrant preservation. It is most doubtful that
costly restoration could be justified.

INFILLING:

The shaft is largely open at the surface and does present
some hazard. Provided that the cap is solid, infilling should
not be unduly difficult as :

(a) the shaft has solid concrete foundations;

(b) there is a good access, via a track to the yard;
(c) there are no impediments such as trees;

(d) the surrounding area is flat;

(e) there are no obvious environmental implications.

N vl

Y3 —
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RECOMMENDATION:
The shaft should be infilled, after testing of the cap.

b0

Phil Roberts
MINING POLICY UNIT

‘ 25/3/86




‘Department of
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- S530 2 Comag>.

N 2o 7 1TE N

oject
LAKES ENTRANCE OIL SHAFT
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Project Officer B R THOMPS! St e rogction , o
Telephone No Ext 6539275 > i OIL /Eéﬁﬁs DIVISION
Reason for aritig infill shaft. \:\W 9/

To investigate the possibility of infilling the top sump of the shaft
with earth spoil. Provided that the concrete capping of the shaft is
sufficiently strong this could be accomplished using the Department's
equipment. It should be filled under the supervision of the Mining
Division inspectors.

Bty on behalf of Funded by
0il & Gas Division
No. of holes Av. depth Total metreage Rig type
Location (parish, allotment etc, plan attached) Land Tenure Private — Roy Kent (Owner)
Permission to drill
Colquhoun Obtained from
Required from

Geological Summary (include details of formation tops, mineral intersections, sampling requirements etc)
The shaft is concrete lined and 7 ft diameter to a depth of 1198 ft deep.
It is capped by a concrete layer at about 12 ft from the surface.
There are a number of holes (7) in this capping into the water filled
shaft, these may need capping. The strength and security of the
capping cannot be guaranteed.

Gompletibn requirements

A7 2/
signed A7 f(ﬂm’y@&’w ........... 2£/2/19 £€  Project Officer

Recommendation /

Section Head ,//%m,/fw ........... 261 LH9Lk %irector ... ﬁﬂwﬁ@—@v\/ ... &k

Drilling report

Drilling Engineer .. ... ..............c..ccunn. / 19
Approved on following terms and conditions

Secretary . ... .. /)/SMN ..... = /3192
Drilling Branch to Record -
Plant No - Costing Card ... ............... Advise Applicant . ... ... ... ..ol

........................
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» {corpy)
 COMMONWEALTH OF AUSTRALIA. -

N Prime Minister, =~ =
T P - Canbérra. : et
D. 876/1/&¢ ; o eeth June, zgél.v -

"*jséah~$1r{ R -f o : ‘“f"ﬁfj"-;;j;,'“”‘

' i ﬁeaire to refer to ysur latter of 24th ﬁay,
1941, regarding the Commonwealth Government'® & proposel to
obtain en independent report on the possibilities of se-
curing commercial prséuetien of oil from the Lakes Entrance
&rea. ‘ : S o

o At the request of the Gommanwealth &ava?ﬁﬁ&nt, -
the Australian Minister in Weshington discussed with the ~
. Director of the United States Bureau of Mines the possi-

bility of securing the services of an expert to undertske:
the investigation. As 2 result, Mr. Leo Ranney, Fresiéent

and Chief Engineer of the Ranney 011 Mining Company, was
‘ o pelected to undertaske the investigation., Mr. Ranney has’
' had wide experience in the methods adopted in low pressure
fields and is reportéd as being one of the very few Whﬁ
hava had exp&riance in harizantal drilling.

Hr. Rannay, who has 1ntimateé his willingness
to undertake the investigation, advised that he desired
that Mr. Charles Falrbank a Canadian petroléum engineer
come with him. Hr. Renney believes that & joint opinion
is essential. Mr. Fairbank is a member of the @ntaric
Parliament. L

- M, Raﬂney has asked’ rar an inclusive f@e af R S
100 dﬂllars per day to cover remuneration of himself and -
Mr. Fairbank, in addition to travelling expenses, fares
and living expenses. Travelling by air both w&ys, Mr.
Ranney expects to be absent from the United Ststes for
only thirty deys. If necessary, he states, Mr. FPairdank S
- could extend his stay in which caese remuneration sz the rate
. of Egg dollars per mn‘bh. plus living expenses, would be
paya €

; The Gommenwealth éavernment is peeting ‘the :
full cost of the fees and expenses incurred in the visit to.
Lakes Entrsnce of Messrs. Renney and Fairbank. Arrangements
are being made for them to leave Los Apgeles on 28th Jﬁne. ‘

SE T  Your @avernment s willingness to cc~operate in’
‘ " the investigatien is very much appreciated.

- \"’\?%'1 T " Yours faithfully,

{SGD;;) T, I ceggxggﬁf, :

' for 'Prime H;ﬁiété?ﬁ§ 

v

\ mhe ﬁanerahle : - o R
: the Acting Pwemier of Visto?ia, R
..V MELBOURNE. -
A
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(2)
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(4)

ikarac%erzstles of the Oil.

The oil is of asphaltic base and contains gas
0il {(light fuel oil) 15%, lubricating oil 72% and bitumen
13%. It does not contain motor spirit or kerosene.

Theé 1ubr1eat1ng oil must be refined to make it
completely satiefactory for continuous use.

Development

The field is considered susceptible of profitable
development under normal circumstances, while under existing
emergency conditions it is recommended that the field be
develeped immediately. The suggested method isi~

The installation referred to comprises a circular,
vertical shaft of 8 feet inside diameter, lined

with a conerete wall 1 foot thick extending down

to the oil~bearing horizon and ending in a circular
chamber approximately 25 feet in diameter, from which
horizonial wells are drilled to great lengﬁh in the
oil=~bearing formation. This method is more fully
described and illustrated in the atitached publication
issued by the Illinoig-~Indiana Petroleum Association.

The location selected for the shaft is between the
Imray (No. 26) wid Poster (No. 31) wells at & site
diselosed to Dr. Raggatt.

The estimated cost of this "development is ﬂl&ﬁ ,000. This
figure includes drilling to a depth of 20 QQ!:% The total
drilling necessary will be 50,000 £t. but 1% is anticipated
that the o0il produced from 263060 ft. of hole will pay fbr
the rest of the development. .

Frabahle Reee?egz

The pr@pesed 1nstallaticm will tap an area of 400
acres from which it is egtimated a total of 1,160,000 barrels
of oil (40,600,000 glns.) The investigetors consider
that the money received from 100,000 barrels will return
the initial investment and the receipts from 115,000 barrels
would cover the entire cost of fully developing the 400 acres.

Suggested Policy of Develeopment.

(2) The management of the development to be vested iﬁ
one person.

{b) The vertical shaft to be sunk by an Australian
contractor buil an American contractor to be engaged
to drill the horizontal wells possibly on a ceost
plus 10% basis.

{¢) The drilling and subsequent development and ayefa%i@n
to be under the supervision of either one or haﬁh of
Mesgrs. Ranney and Fairbank. :

(4) a reyalﬁy of 2% of the selling price or valus of ﬁhe
oil to be charged to the e@eraﬁlng Company and paid
into a fund to assist in carrying out a Commonwealth
Geological Survey.



f_. » 2.
) {e) The licence to use the Ranney method to provide for |
proper control by the Commonwealth over future
development and exploration. *
{(8) :'_."Vg;_lﬁ Action for Development (step by step)
Grant rights to use and sub-licence the Rauney
method; |
{2) i’i@mpléte‘ the set up of organisation %o operate
the preperty;
(8) Arrange purchase of drilling machinery etc. and
secure priorities in manufacture and delivery of
same in U.S.A. -
{4) Arrange for sinking of shaft, excavation of work
chamber and installation of shaft equipment;
{5} Arrange for an American Company to undertake drillingsj
. : (6) arrange for Mr. Ranney to return to Australia to =~

supervise completion of the work chamber and commence-
ment of horizonital drilling. ' ,

Notes:

{a) Perhaps Mr. Fairbank could be asked to aceept the
position of Supervising and Consulting Englneer to
the Cemmornwealth for the purpose of 5(3) above. This
would simplify the work from our peoint of view and ensure
that it is done efficiently. -

gfjﬂ
{b}) A proposal has been made that a Company with a noming]
of £2,000,000 be¢ formed with the Commonwealth holding
51% of the shares to take over leases, rights, plant
and machinery and goodwil of Austral Cll Syndicate, a
Company now operating the area (estimated to be valued
at £124,000) and to then operate the project. The
. consideration to Austral 01l Syndicate should be by way
of an issue of shareés to that value.

The proposed Company to have a Chairman, appointed by the
Commonwealth and a Board of Directors with half '
vepresenting the Commonwealth¥s share holding and half
representing ordinary shareholders.

This is along the lines ma:ﬁ‘ the Commonwealth 0il Eefineﬁés
Ltd. and Amalgamated Wireless Litd. : .




MINES DEPARTMENT,
TREASURY GARDENS,

All' Communications should
be addressed

SECRETARY FOR MINES.
Telephones: EXXENXRKE 0234 MELBOURNE. C.2.

WJIP:EAH 12th August, 1941.

MEMORANDUM FOR THE HONORABLE THE MINISTER:

Messrs. Ranney & Fairbank, the two oil experts Dbrought
from America by the Commonwealth Government, have reported that,
in their opinion, 0il can be commercially produced at Lakes Entrance.
They estimate that, by means of a concrete shaft and horizontal bores
in the oil-bearing rock at the bottom of the shaft,(160,000 barrels
of oil (40,600,000 gallons) can be obtained from a selected area of
40facres, at a cost equivalent to the value of 115,000 barrels.

The area selected as the site for the proposed shaft is
held under a petroleum prospecting licence by the Austral 0il Drill-
ing Syndicate N.L. The Company is not itself able to meet the cost
of carrying out the proposed work (£100,000), and has suggested to
the Commonwealth Government that a new company with a capital of

£5600,000 be formed.

A copy of the Austral Compeny's proposals has now been re-
ceived from the Minister of Supply for consideration and advice as
to what the victorian government is prepared to do.

The Austral 0il Drilling Syndicate has submitted to the
Minister of Supply two schemes for the provision of the finance to
carry out Messrs. Ramney & Fairbank's proposals. The first of these
is that the commonwealth Government shall take sufficient shares to
hold a controlling interest in the company to be formed. The Common-
wealth Ggovernment may offer portion of its interest to the Government
of victoria.

The second scheme provides for the formation of a company,
also with a capital of £500,000, to acquire the assets of Austral 0il
Drilling Syndicate. Neither the Commonwealth Government nor the
State Government would hold shares in the Company, but it is proposed
that the Company should borrow £150,000 from the Government or
Governments to carry out Messrs. Ranney & Fairbank's programme. The
loan would be secured by debentures constituting a first charge on
the Company's assets and would be repaid by a royalty on the oil sold.

With regard to the first proposal, the view has been verbal-
ly expressed by the Minister for Mines (Mr. Hogan) at a conference
with the Minister of Supply that the State Government would not be
prepared to take shares in the company.

The second proposal, viz. that financial assistance should
be provided by loan from the State and Commonwealth Governments,
requires Cabinet consideration. The Austral Company suggests a total
loan of £150,000. This amount is more than Messrs. Ranney & Fair-
bank's estimate (£100,000) to cover the whole cost of carrying out
their scheme without raising any money from shareholders.

It will be some time before the new company can be register-
ed and the necessary capital for operations raised. In the meantime
the Austral Company has suggested an advance of £50,000 from the
Commonwealth Government so that there will be no delay in proceeding
with the work.

At the conference with the Minister of Supply, it was sug-
gested that the Commonwealth should provide two-thirds and the State
one-third of any assistance given from public funds,on the £1 for £l
basis with the Company, with a limit of £50,000, the whole amount of
£100,000 to be expended on developmental work.

-

A



~

~r”

It is now suggested that the Commonwealth might be informed that the
State is prepared to provide £16,667 of a loan of £50,000, under the
following conditions ¢~

(1) The advance to be made to the Austral Company on a £1
for £1 basis with the Company.

(2) The period of the advance to be three years.

- (3) The Company to give security to the Commonwealth and
v State over its assets for the repayment of the loan.

(4) The advance to be free of interest.

(5) The advance to be repaid before any profits are dis-

o tributed, with repayments divided in the proportion

of two-thirds to the Commonwealth and one-third to
the State.

(6) The advance to be only for a programme mutually &ap-
proved by the Minister of Mines and the Minister of
Supply to carry out the developmental scheme recom-
mended by Messrs. Ranney & Fairbank.

(7) No part of the advaence nor of the Company's contribu-

e tion to be used for the payment of directors' fees,

office expenditure, advertising, or for any purpose
other than the actual developmental work on the
field.

(8) The State to have an opportunity of expressing its
views to the Commonwealth Government on any proposed
agreement with the Austral Co. in relation to the
terms of the advance.

(9) The Commonwealth Government to deal with the Austral
0il Drilling Syndicate in all matters relating to
the loan.

On the formation of the new company it would be required
to take over the Austral Company's liability to the Crown in respect
of the advance before i1t was permitted to commence operations. Any
agreement made with the Austral Co. or any other company will not
absolve any company from the necessity of complying with the pro-
visions of the Mines Acts (including the Mines (Petroleum) Acts).

Part of the area on which the proposed operations are to
be carried out is held under a petroleum mineral lease by Midwest 0il
Company N.L., with which the Austral Company has an agreement. Be-
fore any financial assistance is given by the State, it will be
necessary for the Austral Company to obtain a title under the Mines
(Petroleum) Acts to the whole of the area.




SOV A, LADNG,

875 Streat,

Mimﬁag several discussioms with Me, H. J. Cook I now have ples

. submitiing heveunder my report on the design end construction of e Vorking amm }
i at the *eme of the shaft now being sunk in conneotion with the shove worls

()

(2)

()

)
{s)
(©) =
(73 «

csj

@m chief features alffecting the construction

ITs position at the base of a shaf of 12 feet oversll dismeter snd 1200

feat doop

Its inside m«m off 50 feet

The desirability of ﬁinking the cherber se far os i consideved sofe into the
strabum of oil beering glaveenite from which the oil is to be recovered mm
ie some 85 feet thick snd lying in 2 plane spproximstely hordzontal in one direge
$ion end ddpping shout 1 in 30 in a direction at vight angles

‘:é‘hm mm% of the glavoenite is subjectsd to o hydrostatie pressuve a@*
voxinstely 800 1hy por Sge Snoh

in fopervions under this h@my pressure; it is m&y "

The stratun of gleusenite

Jointed :'m. %r%&.sm& planes of 1little shesr strength et interwels of sboub aor
The bores show m% the meterisl beneath the glausonite is very fine gmim

Noe 30 Bore is @g}miﬁmm 85 being typical of the glsuconite deposit and this
discloses that 4% ds made up of a geries of harder and softer layers in which

ere intersporesd thronghout the whols depth seme 14 or more layers of atdll sofier
mwterisl sbout 1 dnch in thickness,

In addition to the foregoing informstien e, Coolk surpliod mo with complote

flats obtained frem Wo. 10 Bore exd togethor we visited the Geological Museum where

E&rg Earvagmanoth and other officers of this Dopertment kindd

made svallable for cur
etion ganples of the moeberisl es’é;ﬁs:ﬁwﬁ from this bore and also showed us magﬁ%

- of the meteriel underlylag the glou

the floor of the working chonber within such limite of sres #nd penetretion indo

sondbe,

len 48 to aamm%

The glauvconite is ot prosent Lmpervious snd the prob ,

glauoenite that thers iz no possibility of an upwerd fracture of the strstum when the
stebilising welght of the overburden is romoved in the process of malkdng spaoe for the
mrking chenber, In addidlon, it is eguelly lmportant to cumue thot such movememt of

lsuconite stratum se muet inevitahly teke plsce must be so imwzm&s‘bh as not in

a@/%@yﬁ.ﬁﬁemm with its present impervious natures

trensmit o downwerd load on the top of the gleuconite of ot least 80 tons

As elresdy indlested, the glsuconite overburden is 1200% a»ws This wild
3 peY s0NSLE

Poote The net upward pressure of the woter i 86.5 tone per square foot, aamaaegxmﬁy

%iw SYeroay

den 42 pore thon ample o resist the weier pressure,
Trmedistely however the overburden is vemoved %o moke rous for the

Chagber, the weber pressure becomes urbelanced snd over an sres of &0 feot dismeter



4 snounts to & Sotal upwerd foroe of 26,000 e

: éaa%me of resisting o force of 26,

- the fivet by excaveding ss befored down to the gleuconite and 8' dnte it, Conoret

This m foroo mush "&w dverted or gprepd disgovally to the undereids .
the walls of the working ohewber which must now provide the necessary a%ams*m@
forea, This diversion of the net upward foree must be asccamplished by ons of the
Pollowing mesns: (1) by virtue of the naburel strength of the stretn of gleneonibe,
Q_E) by this strength &mﬁaﬁ in seme memner or (B) by modifying the design of the
chasber mannsy thet the amcunt of upwerd forve of the weter 4o be
m&é ﬂ:}agﬁmny through tm glousonite ip greetly reduced.

. I understend that & propossl comdng under hesding (2) hes been meds, In
this the material underlying the g‘i&mmm w%&ml&g under the ohsvber is inpre-
grnted and hordoned with coment grout or solidified with chenicel solution, This will
‘am&@ *&Im roclstonge of the glavoonite to the heavy i&&%&‘ pressure bending %&zm

swament ?&m&; the ﬁ%@a‘bﬂiﬁﬂg cyerbarden already referred to has been rencved,

o emavle this pmmi to beooms effentive it would be nocomssyy to tvend
& volume of materdnl in the shape of an m»ma dome &t is:a@‘%s 10 feot thick st the
centre and spprocimately 40 fact in Qlsmeber, This havdencd moterial would slse have
o be rendered inpervicus and nade m%@w?a with the gglamenﬁeg vtherwise the water

wonld otill resch the underside of the glauconite and exert exactly the seue pressure
T as iF %&@méémﬁmﬁml aid not exisb.

W&nﬁm 1% would be dmpossible to ensuve any degree of impermesdilify

to m{:@m& %mm in the meuner proposed, snd it is cerbsin that after the process
sompleted, Full ly@rostatic pressure weuld be applied o the underside of the

Eglaﬂ&s ttee tﬁ'}ﬁﬁ? the oivoumstances it is AiPfionlt o see vhat sdvantage xamm b

goined by this methoed of troatment bessuse the originel conditions sve entirely »

duced, In any event it would be a most serdioun and costly problem: owing to the i*itw

close grainsd mmw of the mmﬁﬁziyiﬂ@g mberisl 1% would bo most difficult to mnﬁa%m%ﬂ

1% to sny depth,

' opear o me to be a feasible proposal o abtempt o
construek & f‘im off minfmm& @m@mm o struabursl steel on dop of the plsuvconite
OO0 tons,

In visw of theoe gonclusions I anm ﬁumemﬁia@g s modification of the desigr

of the W%éﬂg charber as indicoted on the atteched blue print. The pgonerel diome

working chacber is meintained st 30%, but & nurber of butiressing wlls ave
imtrazi sﬁwéi and these will have the effect @f‘ redneing the floor spon from 50 %o 207
and in this way the totel upward force of water o be resisted and spread disgonally b
the strotun of glavconite ip slso reduced from 26,000 tons %0 11.500 tons, This
reduction 48 upwerd fovee and span will enable the glauconite to be ponetrated to 8
é@?ﬁh of bt levst 6 feet,

The proposal hes the further adventege that the method of constructien é.a
safe in that the work ds csrried out in 12 self-contained sections; esch ssotion being

' mﬁ@&@%@é and made mﬁ%%@m amizhw gection is mwm&é

ng to the slsspﬁs;gm&ﬁ of the
The

chenber and ﬁmi&& &mm kS ﬁm é,l&ﬁﬁ&ﬁi‘t& am% & .*:* ‘ into the strmium.

exeovetion mst be wide enough to perult of o mmr u@ﬁtiﬂ?& of approxizetely 8% x Y
to B'5" being pub in and contvete wall cervied up s shown in Sectional Plen BB and

helf Section DD, The conorete work is earried up es indicatod st wiher Helf Seotison
in drewing, core being taken to ensure thet the conorete 18 otepped beck and lefd

hordsontal on top end thet it is well pecked in, léaving no cevities, In this way th
conorete is mﬁa&ig to meet the base of the shaft, the upper portion being one of i
sgations shown as Sostionsl Flan C-0, _

When the firet section is m@&@%ﬁ, another seetion is vomne

m&m@@,

of this section can then be commenped and camleted as in the former case and so ﬁm,
until the whole wosk of 12 seootions 4o complete, The cenbrel hill left is then
excavated and an inverted dove of comorete laild to atrmgtmn the floore The finel
constraetion is shown in Seotion A«d, .

There remsing the question of the intvusion of the bubtress wolls inte



the chewbers As pointed out, the full cleer diemeter of B0* is at¢ill availsble snd I

gm suggesting that the matter be gone into to sncertain if there are any vital ch Joube

ions to the ﬁ%&gm If there sre nong I b aw i% s the safest nmethed 4o m%&};m
»%mm%&wr 3 mmﬁyan&mwmmﬁ

Yonws faithfully,

SRR 3 (5 JOHN A, TADNG.




DEPLIIEENT OF SUMPLY AN JIIMIRG,

m&mﬁﬁ soepletion of thely iﬁ?@ﬁ%ﬁ g%:%m& af the

sam the bove In bhe Lakes ¥nirence shef,
’%%mﬁ% %ww& eomploted *%;% ﬁs*%f% of & repnp
‘%‘%ﬁ%ﬁ &mﬁ §a woon dlsoussed with fthe suthops By Heoers. ﬁ?ﬁg
‘m%@&@ Hatts m’s gxg%i}.ﬁ% whe guthore’ conslusions fellowin
diecusslion ere set out in the sbieched stotement. T4
%fﬁi e smw&ﬁ oy aoon se possidle.

The followlng comments ope Based zswg&%? o0
hy Sesers. Thyer and Noukes oa the Bhalt Dore, the Pliet
%&iﬁ obasrvetions of the ImPay bove.

The ;&m@@y&m?mm renort poonmme e plinking
ﬁ£‘ & @%‘% iesl shaft ab Leles Rotrsnce aad i’;%%*’ mw ﬁg

ot e KOO sowon mmm& the oheft by Runneyw Eiﬁs Haopde
s1lls sonroximbaly 2,000 £%. :%*3%%” %ﬁ‘ﬁ

- Teidence from verbiesl vwells suges m %&%ﬁ the
wholo of ﬁ%ﬁ&% B within the iroet is mﬂﬁ Fak L

S In the Filot ond sheft boves %i}@ @ii seoyprs E
thin gones sepspated by laoyors of %@gﬁ% v ebhle

the rilot bovs, of 3b inebos included
49 inehes vore composed esmim‘ig of @&ﬁw?a@ﬁi‘iﬁg
1% iz belloved thes w& of the oil prodeeed ceme from Sh :
inoches, The permesbiliity of the vremsinin g oh im s;f gm«v
%’g%% GEHesPs ‘%M &a@ 4o silew any %m&s&% flow into %%1@

-

&* Ryidence from s ehes f
soeurs in the lowey m@% &i‘ *%x& g&m&mﬂm mﬁﬁm iia
all szone hes nob besn penetveted by the Piled, Shaft snd Impay
boron and ig nol token ints scoound in the m:@. .

}?"ﬁ? *@*Wﬁm M@ il i*&; m ﬁ&mﬁé@m viertnally nobe

Be The estiates glven below, prosuppose thet the shaft
com he serried o o depth ‘%%ﬁ@i& wiil mg@ﬁ %ﬁ@ fmmmg of
esntroiled horizontal holes in tho mein o)l sone. ig ﬁiﬁﬁ

iz not posslble mw&im will be loss then stoted heorounies.

G - There seems 1itile dooht ithat horizontel huoles o
B @emm with Sadw ﬁmw{ﬁ and without prest ’fﬁﬁ’iﬁ:&? z:z.;a
to 4,000 £i. in length but (W ng eyailebles indicnten
ﬁ&ﬁ% %i%é% ﬁxﬁﬁl&% of longer holss wnder sontrol is Afffieudld

3 therefore relatively “eostlye

Wﬁﬁ M mm%%&'%&@ %e‘% é@zm & total i‘*&%&ﬁi‘%ﬁ?
0 barrels ﬁ. r%e@*wm% %&@ grark (400 seres)




mm& Rl
%ﬁkﬁ@gﬁ it is econnld
e then 15% of tho oil

£60, 000 swoarding I %«m sive m the %w&% ﬁ@sﬁ "i
m&&iﬁg %i&%ﬁ; ﬂ%& s fu o nd suiPieiaent
ﬁmﬁ:% '& :

%@ E}%ﬁ& B

e IF work 1s contdoued By the Commonues
G L1y to dbtaln Informumiion on %%3@%% it ¢
e beoha y gnd afficioncy of hovigontal well -
&113 conceded Shat the method of producing oil by hagrdac
{%ﬁ&kﬁ% bas poseiBilities, bul there ig 1ittle Pelliohle de
avedlad, 8. I it wove found preeticshle to 4piid

mm‘i %m&g in one of the 531 sones, the ovi
ghie to the potroleoum fndustery.
an m xﬁm mﬁi&%‘ﬁm but it is peatised ’%&%ﬁ the
artion to the wllue of the lufomantion

- : Pelishie dode on the cocwrrence of ofl
pord of the ﬁiﬁﬁ@miﬁg sandsbone would ?ﬁ@s umaful sod
mﬁm %&M@? w Erviss v iiie s R v the Pilot bore.
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LAKES ENTRANCE OIL SHAFT.

Reports of 0il and Gas contained in H.Cook's weekly reports.

Just above 560°¢
+ 560' - 576"

About 616"
About 63%6' -~ 665!

682"
752!
756" - 763"
820' - 844!
907!

Just below 1021°
1046"
1197

H2S gas evident.

H2S gas in the ground. Not much in
evidence.

Methane by test.

Several showings of gas. On occasions
bubbling continuously for some hours
only from water in bottom.

15" of very porous coral rock with
water charged with gas.

Small band of water with a little gas.

Contains two gas shows. O0il films
seen on ground excavated.

Gas evident.

i) " "
u " 1

0il filmsfshowing in shaft plentifully.

0il present.

(From this point on oil present and tests made by
measuring amounts from pits and horizontal drill holes.)

o
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LAKES ENTRANCE OIL SHAPFT,

WGy

Copied from Department of Mines Annual Reporis.

For 1946.

For 1947.

For 1948.

"During the year Austral 0il Drilling Syndicate took
over the oil Shaft at Lakes Entrance from the Common-
wealth and State Governments, and is engaged in
carrying out the work of deepening the large shaft,
and the construction of a drilling and work chamber
above the glauconite, at the 1198 foot level."

G. Hadden - Chief Mining Inspector.

"During 1947, the task of completing the work chamber
of the Lakes 0il Limited shaft at Lakes Entrance was
finalized. This drilling and work chamber is 20 feet
in diameter and has the necessary piping let into the.
concrete walls and fitted with stop works and stuffing
glands through which the horizontal boring will be
carried out.

This precaution will allow any artesian water
under pressure to be shut off from the shaft should
it be inadvertently drilled into."

G. Hadden - Chief Mining Inspector.

"Having completed the work chamber and sump, exploratory
drilling has been carried out from the drilling
platform. The holes drilled vary in length up to 200
feet and are mostly 15" in diameter. During the boring,
cores have been taken and analyses carried out at the
Company's laboratory at the works. Pressure gradients
have also been recorded, showing pressures within the
glauconite of up to 520 1lb. per square inch.

Rate of yield of fluid obtained is also noted.
Three treatment tanks of 2,500 gallons capacity and one
of 1,000 gallons have been erected where the separation
of the o0il and water is effected. The first of a series
of 20,000 gallon storage tanks has just been completed.
Experiments have been carried out to improve the
ventilation of the shaft bottom where the humidity is
high. A feature of interest is the use of oil from the
shaft as a fuel for the boilers which are used for steam
generation. Up to the present approximately 30,000 gallons
of oil have been produced.
G. Hadden - Chief Mining Inspector



For 1949.

For 1950.

3
o /2

W43

"At the Lakes Entrance 0il Shaft, operations by
Lakes 0il Ltd., testing operations were carried
out from 15 exploration holes drilled from the
work chamber 1196 feet below the surface. The
exploration holes extend nearly horigontally for
distances of up to 200 feet, and the dry oil
recovered from fluid pumped or bailed from the
sump to the separators amounted to 34,410 gallons.
This should be regarded as a yield from tests only
and not an annual out put.

In December the first of the holes drilled
by the directional drilling method was held within
the glauconite for a distance of 702 feet, producing
an average of T7% dry oil".
G. Brown - Secretary for Mines.

"Operations were continuous for the year, work being
mainly concentrated on the drilling of new holes and
the deepening of existing ones.

In order to facilitate the transfer of fluid
to the surface a new 40h.p. three~throw pump with a
capacity of 4,000 gallons per hour against a head of
1,200 feet has been installed in the shaft bottom.

This pump will deliver from the work chamber to storage.
tanks on the surface. Grouting of the walls of the
shaft was carried out to prevent the seepage of
moisture, and this has had a beneficial effect on
the humidity of the air in the work chamber."

G. Hadden - Chief Mining Inspector.

"At Lakes Entrance the pumping of crude oil was.

continued by Lakes 0il Ltd. from the work chamber

at 1198 feet below the surface, where bores have been
drilled radially into the oil-bearing strata. Production
was not on a continuous basis, but comprised tests

during which certain bores would be turned on, measured
for flow during fixed periods and then turned off

again., Altogether 40,000 gallons of crude oil were:
recovered from these tests". - R. Neal -

Secretary for Mines.

From 1951. "0il production in Victoria ceased towards the end

of the year when Lakes 0il Ltd. suspended operations at
Lakes Entrance Shaft after 10 years of work. From the
begining of 1951 until the time of closing, 68,180
gallons of crude oil had been obtained from tests".
R. Neal - Secretary for Mines.
Statistics for 1951
Crude 0il 68,180 gallons produced in 1951
287,873 gallons produced up to 31/12/1951.
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§tonding Total Free Wet % Waker Dy "Bry 0il Total Dry 011 Water per Dry 0il Total

o By T U s e PR R, e St RSB e

R o

s

o T e, s

T et

Date Time Fluid waber 01l 0il per 24 Water per foot foot per Wabter Water/0il
1945 hours. per 24 1000 fte per Ratio
houre of hole $000°*
of
‘ hole
Hours Pints Pints Pints Pinta Pints Pints Pints Pints Gallons @allons
Nove 3 16 ?.Lz. « 2.4 L{.@,ﬁ 1ot 2,16 1. hly « 586 262 L8 328 0,685
Iy 24 4o 35 A .35 54,0 2,00 2,0 2.35 « 357 1128 Lhe6 53.5 1.20
5 2k 2,875 2,875 52,0 138 1 e 38 1.5 «251 .273 b 3l 1 1.18
6 2k 2.145 @?E 1.375 19.0 1,115 1,115 1,335 .203 « 243 25,4 3044 1.20
7 257 2,8 1,25 .55 12,0 1,365 1,28 1,35 «233 246 29.4 30.8 1,06
8 22 2,375 1405 1.325 © 7.0 1,23 1,34 1,22 238 o222 29,7 28,0 ﬁ.%ﬁ
9 25 2a4 1. 15 1.30 8.0 1.995 1.15 1.295 » 207 » 219 2549 2T7.h 41,06
10 23 ﬁ.§§ '6.55 1,00 10,0 0.90 Co% 0468 «i7% ¢i2h 21l 15,5 @.725
14 2h 4.6 0,60 1,00 1a© Ds96  0.96 0.6% 1745 2116 21,75 1he5 0.67
12 26 1,27 0,375 0.90 1440 0.775 0,715 0.u457 .130 . 083 16.3 1011 0.64
.,‘;,./'y;j';‘)/yy



RANNEY WELL NO.Z2. 32 feet. -~

Tite Standing Total Fres Wet % of Dry Ol Dry Ol Totel Dry 011 Total ~-Dry 0il  Water per

time Fluid Water 011 Water in Water per Water for 24 hrs. 24 hrs. Water/01l
1945 Hours Pints Piate Pints in Ol Pints 24 brs. per foot per ft. per 4000' per 1000*
Pints 2 hrs. Pints Pints of m:m of hele Ratio
5 , . , , , Pintg — Gallons
OVe
8 16 18.15 12, 6. 15 10.0 B5.53 8.29 18. 92 259 592 3a.4 Z&f&. 2. 28
9 2l 30.45 15. 15.45 4.0 133 3.3 17.15 416 536 52 O > 7 ’ 1+ 29
11 2l 30.4 16.0 b4 19.0 11.65 11.65 18.75 364 .536' L5,5 13.2 1:61
12 agsi 27.85 445 13.35 18.5 40.89 4o.2L  1s. gﬁ « 320 498 10,0 62,2 1, 56
13 22 24.45 13, 15 8.3 19,0  6.73 .17  45.70 .224 oh92 28,0 61.5
14 2l 25.4 4.8 10.3 15. 0 8.74 8.7h 16.36 .273 = 542 3he 4 64.0 1.365
15 2l 2l 65 12, 75 1.9  19.0  9.64  9.64  15.01 .301 1469 37.6 58.6
16 2 26.15 148 11.35 16,0 9.52 9,52 16,63 ,297 +520 37.1 65.0 1.75
17 al 2455 4455 10,0  17.0 8,30 8.30  16.25 ,259 507 32,1 63.4 1. 98
18 2l 25.4 15.0 10,4  18.0 8.52 8.52 16,88 ,268 «527 33,25 65,9 - 1.9
19 2& 22 4 12+ 4 40.0 13.0 &0 70 80 76 13»‘%@ * 272 . &1& 3)40 0 520 65 '
20 2.9  15.1 98 15,0 8.33 8.33 16.57 260 517 32,5 6l 29
21 24 21.0 1.8 9.2 15.0 7.82 7.82 13. 16 244 813 30.5 51.6
22 2i 2425 15.1 215 10.0 8.23 8.23 16.02 ,256 « 500 32.0 62.5 ‘L 95
23 2l 22.2 13.8 8.4 6.0 7-90 » 90 m«.g o 247 L7 30.8 55,9 1.82
2k 24 2115 12.9 8.25 12,0 7. 26 .26 43- « 227 43h 0 28,4 5}.;.2 1.92
25 24 22,4 4.0 8. 10.0 7. 56 7+ 56 4. 8l « 236 Aol  29.5 58. 4.9
PR OBV PP e o b Eie R EEo4d 0 ip
zg 2L 20. 12.6 8.0 14.0 Ts 12 « 42 «zng;s « 223 « 4219 27.8 52,7 1.89
29 ﬁm g2.2 ’13. é 306 10, © _ ?n 7&3. 7- ?h' ’1 ° h-é * ﬂhz . &52 3@o 2 oﬁ . 1057
30 2l Be7 10,7 80 10,0 7.20 7.20 11.50 .225 = ,359 28. 1 I 9 - 4.60
Dee. 1 24 19.3 11.1 8,2 75 7.6 7.6 1.7 « 237 .326 29.69 L8, 7 1. 54
2 2&, ‘ 2z, 1 flf.»ﬁ 7.3 90 5 7» 1 o4 154 »222 ok 9 : 2768 ﬁgcé 2. ﬂ
boom o oamg e &3 ‘Lo g7 7 kiR a2 %S’Z R
5 2k 19‘ 13.4 5.8 6.0 Be hﬁ 5, 45 13.75 2170 . Lh30 24,53 | 53- 2.52




RANNEY WELL NO. U4 - NORTH FACE., 35"

Standing Total Free Wet % Dry Dry 0i1 Total Dry 0il Dry 011 VWater per Water per Water/
Date time Fluid VWeter 041 VWater 0il per 24 VWester per foot per Toot 1000* hole 0i1
1945 hours  per 88 per day 1000 £%, Ratio.
hours. hole per.
. d8Y .
Hours Pints Pints _ Pints pints Pints Piate Pinis Gallons Pints Gallons
Hov. No produetion for approx. 2 days - Production figures from 3rd day.
17 24 8,65 S5el4 3425 5.5 3,07 2,07 5, 58 +088 11,0 160 20, 1e82
18 2y 9,30 5.2 3,10 9,0 2,82 2,82 6,48  ,08 10,0 .185 23, 2,30
19 24 1063 6.3 o€ 7.0 3.72 3072 6,58 .1&6 13.25 + 188 23.5 177
. 20 2L Zehy feb 1.8 15.0 1.53 1.53 1.87 «Olily 5«5 +053 6.6 1.2
24 24 945 548 367 11,0 3,29 3¢ 29 6,21 » 094 11654 «A77 22.1 1.92
22 2k 9. 75 6425 3¢5 La0 3.36 3. 36 6. 39 »096 12,0 + 194 D 2 2.02
23 24 9.0 Selt 3.6 5.0 3,42 2442 5,58 » 299 12,25 «159 19:9 1.63
2hy 2k Ge3 6,2 3a1 3.0 3,&“’{ 3,01 6,29 086 10,75 « 179 22. 4 2422
25 2l 8.7 5e2 3.7 3.0 3.6 2.6 5e1 =103 12,8 . 146 18,2 1el42
26 24 9,3 Sely 3.9 40 3,7 a7 5e6 » 106 13,2 160 20, 1o 5%
27 2L 8,2 Leb 3.6 8,0 3.3 363 ke 9 094 11.75 « 340 175 1449
28 , 24 8,2 Belt 2.8 6,0 2,63 2,63 5 57  «075 9439 <159 19.9 2.12
29 ) 2&- 805 5‘&- 301 §'Q 2e 9’4 Za 91% 6 @8& 430 5 - 1 59 1 901 ) 1 - ﬁg
30 24 Gekt Le9 he5 6,0 4,23 4,23 AT W12 15,114 LA 18,46 1.22
Dee, : '

BB 2k 8.5 5e2 3.3 3:0 3.2 3.2 Be3 « 091 11e 43 .154 18,93 1.66
2 2k 8,0 5.0 300 heB 249 2.9 B4 « 083 10, 36 L6 1843 1.76
3 2h 7.5 be7 2.8 8,0 2.6 2.6 Le9 « 074 e 25 < 140 175 1.89
% 2h 8.3 5+ O 33 645 3.1 Zel TS 2088 11.Q « 148 1845 T .68

24 Te5 1 6 2.9 7.0 v?o? 2.7 87 . LO77 9.6 - 137 17.2 1.78




SOUTH FACE 38 feet.

Pt

Standing Total Free Wet % Water Dry Dry oil Total Total Dry oil 0il per Water Water per Water/

Date ‘Time Fluid Water 011 4dn oll 0il vper 24 VWater Water per foot 1000 fi. per Toot 1000 ft, 011
- 1945 ‘ hovrs per per 2 of hele per 24 of hole Ratio,
2l hrs. hours izieza 24 bours. ger 2L
: hours, ours.
Hours Pints Pintas Pints Pints Pints Pints Pinieg Pints Gallong Finks Gallons
Bov, Well did not produce for 26 hours - Wext 24 h%g?& production ﬁmcévﬁeﬁ - Production figures commenced on third day,
15 2 20,75 11465 91 23.0 7,02 47,02 13,73 13.73 .1 . .362 525
16 2l 23420  1he55 8.65 9.0 7,86 %»3‘7,8@% 135;27;; -;?,,;g .agg gg,; 335 %:?55 ;'gg
17 2k 21,7 13,10 8,6 9,0 7,83 7.83 13.87 13.87  .206 25,75 <365 5.6 1.77
18 2L 20,45 11,05 m 11,0 8,36 8.36 12,09 12,09 .220 27.5 <318 39.75 145
19 2k 21465 13,0 8,65 11,0 7,70  7.70 13.95 13.95  .203 25,1 <367 15,9 1.82
20 2L 20,5  11.0 9,5 11]6  8.45  8.45 12,05 12,05  ,222 27.75 317 3946 :zg
21 2l 19.4 9.9 Te5 12,0 8. 36 8,36 11.04 11.0L « 220 27+5 » 290 36.2 1+28
22 2h 19.1 9:6 9.5 11.0 8,45 &.L5 10,65 10,65 .20 2?.75 .280 35,0 1.27
23 24 17.8 9.2 8,6 2.0 752 7.82 Y498 9,98 .Eéﬁ 25.75 » 262 32‘75 1.27
2h 2l 17.6 o7 9.9 7.0 9.20 9,20 B85 806 .22 20.25 222 27"75 0.92
25 2h 19,6 10,4 9,5 40,0 8,55 8,55 41,05 11,05 ,225 28.1 291 6.0 1.29
26 24 18.8 10,2 8,6 0 8,26 8,26 10,54 10,54 .217 27,2 277 et .08
27 2l 18,7 10,3 84 11,0 7.5 7.5 11,2 11,2 .197 ol 6 295 36,8 1.9
28 2k 176 %0 8s& 6,0 8,08 8,08 9.52 9,52 .p12 26,58 251 31,3 1.1
v zg %ﬁ% | ;g. 10.3 8,0 b0 7.68 T.68 10,62 10.62 202 ?5.26 280 3&:9 1:38
3 b 0 94 6.6 6‘@ 6.2 6.2 9,8 9‘3 *153 20439 . 258 %2, 2 1.58
Dec. ' ' ' '
" & 7ot 40 3.4 4.0 2 9§ 8.93 a2 12,37 .93 : o ;
2 Production tests interrupied by driving in South F‘ma}? A 2937 +326 WO 139




RANNEY WELL NO, 5 = DRILLED E

HOLE WAS COMPLETED 2,30 p.m. -

UP TO BEGEMBER 5TH THIS HOLD DID NOT FRODUCE

i




% »o

Date . 8tanding Total Free Wet 0il % Water Dry 0il Dry 0il per Total Water Water/0il

1945 Time Fluid Water 2 hours. 24 hours Ratio
Hours Pints Pints _Pints Pints Pintsg pints
Nove 17 2k 42,9 3¢75 39.15 7 36435 36435 6455 «18
, 18 2y 36.h5 2.45 3le 0 3 33-0 33.0 3el45 «105
19 24 36405 25 3355 he5 324 3261 395 123
20 2l 37.25 2.35 3h.9 e 5 33.3 3363 3095 119
24 2l 39¢3 2,0 373 14,0 332 33,2 6.4 .187; x
22 2l 38,0 2.0 36.0 10.0 3214 3214 5.6 173
23 ¥ighap with pump, hole flooded _
2ly 24 38.5 346 34,9 12.0 30.7 30.7 . T8 .25k
2% 2l 372 349 333 12.0 29.3 29.3 79 « 269
27 2l 356 2,2 33e L4 ‘ 22,0 26,1 - 26,1 9¢5 .368
28 2h 33,6 2.8 30.8 12,0 27.14 27.4 . 6.5 . 240
29 24 3he2 2.2 32,0 : 11.0 2845 - 2845 57 « 200
30 24 3.6 2,6 32,0 6.6 30.1 30,1 h.5 o149
2 2h 31.8 362 28,6 6,0 26.9 268.9 1.9 .182
3 24 35,1 3eb 317 7.0 29,5 295 5¢6 «190
g 2l 29,6 2.9 26.7 ' 6.0 25.1 25.1 lie5 . 180

2h 330 e 2 29.8 5.0 28.3 28,3 he7 «166

011l and Ho0 leaking )x
in from drive floor
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DATA GATHERING

Each file, well card and map were scrutinized. A great amount of
dlscrepanc1es exist throughout the records. The exact location,
the well depth, the ground elevation, the amount of oil recovered
the casing records and plugging or cementlng status were all
inaccurately recorded or never reported.

After several weeks of reconciliating numerous pieces of information
we were ready to walk—the—ground.

FIELD SURVEY

The only unquestionable piece of information we had was the location
of the Lakes Entrance oil shaft. Therefore we took the shaft as
our starting point and pace the ground, endeavouring to find the
wells as per the recorded distances and directions. (See Attachment
No. 2) :

2 December 1985
LAKES ENTRANCE OIL SHAFT (No. 47 on attached list).

Upon arrival on site we examlned the shaft and as per Mr Radford's
report on 20 September 1985, "It would appear that a decking has

been placed over the shaft approx1mately 7' from the surface. The
water is 3' deep." (See photographs No. 1 and 2). We collected

oil sample from within the 6" pipe opened at water level.
/&L‘/tbli" cweniiol e ,,o‘:a“’b""la ""fw f,,k,aw-. ,wuo—atc:f‘

Y

PILOT BORE (No. 40)

As planned, we walked in the direction of the closest well.

— Located 100" due north of the shaft.
- 0il and water is flowing onto the ground out of a bent 5"

pipe.
- We sampled the liquid coming out of the well.

UNNAMED WELL

In an effort to locate the Fosters Bore, we stumbled on to a 10"
hole opened with a cement surround.

— Located approximately 290' ESE from the shaft.
— Appears to be a cemented hole from which the casing has

been pulled out.
— The well and the surrounding area are dry.

SEEPAGE

As we were walking in the direction of the Midwest 2 well we came
across an oil seepage.

— located on the western flank of the dam (see attachment No. 3)
approximately 100' directly north of the broken bridge.

— Seepage is abundant.

- No well is recorded beneath that location.
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LAKES ENTRANCE OIL SHAFT.

Lakes Oil Ltd. bought a concrete shaft 1150 feet deep by 10 feet
in diameter from the Commonwealth Government. The Commonwealth Govern-—
ment constructed the shaft, but it was susequently abondoned by them.

At 11:11:45 —
W LG 3 Y

T-—-—Conctered circular shaft

1156' Level

N+th &= 152) L= 616177
‘Drive Sth, drive --- 1204' level

Pot hole—tJ =—=1247' level

Lakes Oil Ltd. deepened the shaft by about 50 feet to a total
depth of 1200 feet, and built on the bottom of it a work chamber, an
0il store,and & room which contained ventilation equipment. They pro-
ceeded with horizontal drilling and encountered many difficulties.

On 2o0th.Feb.,1951 Lakes 0il Ltd. produced between 6 & & barrels
of oil per day from the shaft, but pumping difficulties and the question
of separation of o0il and water Ex were under investigation by the
company.

The o0il contained no free petrol in it, but contains about 20%
diesel fuel, 60% lubricating oil and 20% bitumen,

On 25th.Feb.,1951 the oil was being sold as a fuel o0il to loecal
users, some of which goes to 2 butter factories at Bairnsdale, and
larger quantities are used in the production of ink., Occaisionally the
Vacuum Company sends it to Altona.

About 6th. Feb.,1950 shaft gave an average of approximately 190-
200 galls oil / day

Foom the project supervisor's report (Cook)
Shaft sumk to 1197'6" on 15:10:45 and cemented to 1156
Winze from 1156'-1197'&"
Driving started at 1204°!
North from 15!
South from 10'

Horizontal drilling

Ranney well No.l. N drive a distance of 9' H.H. 5'6" in NW direction
" " " 2, N drive at face(15') H.H. 32" slight downward sbppe
n n " 3, S drive H.H. 38!
n " " 4, N drive 2nd.H.H. 35' N.E 1y direction

" noon 5 N drive at distance §! 25' N.E.




LAKES ENTRANCE OIL FIELD OPERATIONS - RANNEYWELLS PROJECT - Oct. 22, 1943.
LAKES ENTRANCE, AUSTRALIA
A simplified method of drilling horizontal wells made possible by lmprovements
in drilling equipment. This makes 1t possible to eliminate the large work
mber at the bottom of the shaft - a desirable advantage, because of the
at upward pressure agalnst the glauconite. For the work chamber we substi-
tute a tunnel running exactly up and down dip. All wells are turned down into
the glauconite, then leveled off and continued level for 3000' to 4000' feet.
The tunnel may be extended out under the ocean, 1f desired.

|

. RANNEYWELLS « —= i

|
{

3000" |
. ; to 4000’ ,
_ i !
| ? | |
| ? . L -DRILLING STATION-D
-X | 1 /
100 A a0\ ‘ Dk 100 A {
T 0 I TUNNEL
[ 5 A B-{ /B LA TN S \
10 i 50' |
we - *1
8 deep i
i &
é
P - PORTHOLE | ;
R 1 i
¢ 1", Qf 8" o INSERTS
S > W
. Y (fgidﬁﬁ ggit) B-B (Horizontal section)
i ®) —t I 2
18;;" g teven. - Portholes are cast 18_"_,;;;:-;.;51 L,, 7 ’ll " G
/ﬁ‘( e in wall to drill f e RSt (Vert.
fal O\ ‘I "% through. 8" pipe, 5, &/ o I 31 R sect.)
fi. 10" = 18" long, with wood Fe 10t e wl 3
e, \\N,h plug in far end. I e 'P
“‘.‘ A?; ,\,“‘ \ . " ~:‘-:
S a2, TOP OF GLAUCONITE (1" INSSRTS) ﬁ‘i_“
RR SN Concrete floon

—

If steel forms are used in building shaft, they may be usable in tunnels for

| placing the concrete lining. If water is found above the glaucpnite, the tun-

5 nel wallse should be 2' thick, or well reinforced. 1" inserts are placed in top
and sides of tunnel every 10'. Top of wood floor in drilling station 1s 1' abow
top of concrete and 30" below center line of porthole. Inserts cast in tunnel
wall are to supprt pipes, including large exhaust ventllator pipes. A pump ocar-
ried at lowser end of tunnel delivers seeping water to sump from which it 1is
1ifted to surface. This method will permit operation of more than one drlll at
any time. At the start wells will be drilled 200' apart - later the intermed-
iate locations may be drilled if 100-foot spacing is found to be best. Each hols
will be cased with 100' of casing, grouted in. Portholes may be covered with
steel plates until required for new wells. Occasional weep pipes should be cast
in tunnel wall - these to be 2", threaded to recelve cap or valve. Old vertiocal
wells in path of tunnel to be sealed with concrets. Leo Ranney, Franklin, Penna
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' Lekes Entrance Remneywell Project.

Poday, throwgh the kindness of ¥Wr., A. S, Watt of the
Australian Legation, I am in reeceipt of your letier of September
15th and Cook reperts #& 87, 97, 98 end 99, for all of which I thank
You. Your letter of July 22nd and the asccompanying lether from Do,
Raggatt and the report on Glen Devis and the summary from Mr, Cock
were £1l helipful, T am glad to note that Lrom now a copy of the
weekly revport on Lakes Batrance will be forwsrded, '

-4
=

' Before beginning the lakes Entrance discussion, may
I ask you %o have Dr, Raggatt tell me the operating pressure
maintained in the Balmain workings, and the fotal daily production
of gas. I understand that an airtight seal is being constructed
in eaech shaft, so that vacuvm can be applied. I did not recelive

Dr, Reggati's letters of last Pebruary Lth and 14th,

With the information received today in hand, I am
in a much better position to disecuss Lakes Entrance, I note that
the pilot bore hol& has been cased on top of the glauconite, and
that it is now making some oil; alse that the hole will be cored
2 feet ot a2 time down into the glauconite and careful analyses of
the eorg and tests of production will be made, You have the thick-
ness aﬁf@iaue@nite in the logs of wells drilled on all sides of the
shaft, Extreme care should be taken not to drill through
the glavconites We are not so much interested in il ; 3
the gleuconite, since our wells will be in the tope.

I am much interested to know the character of the mud
seams spaced in the glauconites Does the mud run into the hole?
Can it be bailed owt? By carefully checking the depth with the:
length of core recovered, you will be able to tell whether the mud
lenses squeeze out so that the substrata of glauvconite are pressed
together -~ such aetion would give us, in places, a lesser vertleal
diameter for the horizontal wells, If this is found to be the
condition, we mugl prepare f@r1i§ ia'dasiggégg thg drilling taalg; .
The cores that I studied were old and dery, but resgsion was that
the mud lenses were small in lateral exfent, gg%ie in %higkgeas From
1/128" to 1" and in texture the mud was really e shale that would not’
ron and would be for practical purposes about uncompressible, We
must expesot that the herizontal wells will cut across many of these
snall lenses, so I should greatly appreciate s most careful and
minute sievey, under Dr, Raggatt's direction, of the cores in the
top 20 feet of the glauconite, T shall be much interested in the
rate at which the fluid level rises in the test bore, the pressures
that build up, the guantity of gas produced and the oil-water ratio -
this last ebservation may not be entirely dependable, since if there
is water in the formation above the glaueonite, some water may pass
sround your sesl. , ,

I have no log of the test bore above 1192' - will you
please send one? In sinking the test bore the last 100! were tests
made to learn the quantity of water being produced by the Formation?
That is very important now and will be more and more so as work
PrOgTesses, In most of the well logs (none of which I have since

the fire) a 3-foot layer of hard limestone was shown sbout 50 feet
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above the glauconite (I am not sure of these figures). It was ny
thought that we might be able to make some use of this hard roek, as
8 roof Tor the work chambers, for instance, Pid the test bore
encounter thig limestone stratum? :

Apparently Mr. Cook has been having a lot of fun sinking.
the shaft - well, sometimes it iag tough, this shaft sinking, as we have
found out in putting down more than 100 of them in all kinds of ground.
Sometimes you just have to “slug it out" by old~time methods that are
well-tried and established, DBut I do that only when I have %o,

To date I have no set of working blue prints of the
shaft - I understand that the plens we drew up were modified in some
details to Tacilitate the sinking. How thick are the eoncrete walls?
Are thayreinforced vertically and horigontslly, Your inside diameter
is now 10 feet? ’ i

Of course I do not know how soft the ground is at 800°
to 12004, In some sases where soft ground was encountsred we set
up for the calsson type of sinking -~ built the concrete casson under
the conprete walls already in vlace snd jacked the easisson down, uvtili-
zing the wall above in placing the jacks, Wy impression is thet the
ground 1s too firam for that tresiment. You appsrently have the good
old Yheaviag ground® that none of vs 1ike. It is not ges or waler
pressure that cavges this heaving - it is only the weight of the cover
that causes the ground to flow until an equilibrium is stmeck, Assuoming
thet the cailsson type of operation just wouldn't work there, let's go
to another, ;

_ Grouting shead is one of the most satisfsciory ways te
get through a run of bad ground - no doubt you have used 1t nmany times.
For the Lakes Entrence shaft it would be especially desirable because
of what we have to do when we get to the bottom, There used to be a
theory that it was necessary to have a hard rock with eracks in it to
do successful pregrouting -~ but prastice has upset that theory, ¥r.
Cook reports that im & 3% test hole in the bottom of the shaft at 816!
the mud rose 15" when the surer wee withdrawne Then you have really
goft ground that will take grout or thin conerete, 1f enough pressure
is applied -~ the displaced mud would go somevwhersy and we don'i cave
where - it will flow one way as well as the opposite way.

A columm of grout or slurry to the surfece would weigh
about 1 pound per square inch per Ffoot - from 20% to 25% more than the
column of earth, If no grout pump is available anywhere in Australis,
you have an air compressor to put sdditionegl pressure on the eolumm,
If the ground is bad where we shall drive the tunnel from vhieh to
drill the horizontal wells, we may have to pre-grout slong shead of
the tunnel. S

If pregrouting is employed, i% will not be neeessary to
stay 100' sbove the glauconite to do our drilling - of course that could
be done, but a lot of glavconite would be untapped, and difficulties
of operating would be added up against us, not only in drilling the
Ranneywells but in operating them - and they will be opersted fer 100
Vearss Sinee the whole eld will be operated from one hoisbing
shaft, it is worth some itrouble %o have it right, The field may
produce a billion barrels of oil (1,000 million), if it reslly
extends out under the Tasman Sea for any considerable distence,

In grouting shead of the shaft excavation probably it
would be wise to use at least 6 grout pipes spaced near the cireum~
Perence, and sinee the bores will not stay open, the pipes would have

t0 be' perforated to allow the grout to pass out, In this couniry
the most common cause of failure in pregrout jobs is trying to grout
through too long = hole, especlislly where the ground is not uaniform -~
" then the grout is not distributeds There your grouting would have
to be done guite a distance ahead -~ you might even have to build =a
temporery conerete floor in the shaft to get started with a grout jJob,
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‘ Onee you have learned the ground, from a grouting
gtandpoint, the job will go easily and the shaft will be mueh
stronger than it would be without the grout. Unless the ground
just above the gleauconite is very peculisr:, 1t could be grouted
and the sheft eoculd be carried slmost down to the glauconites 4
study of the cores that you will soom be taking will tell you &
1ot about the strength of the glauconite ~ so, much of the plannin
will have to be based on those studles, '

' From indieations revesled by the pileot bore, it would
seem almost certain that the tunnel tangent to the bottom of the
shaft and the érill stetions along the tunnel will all have te be
pregrout jobse From Mr, Cook's remarks I essume that the last 100"
of the test bore wes In ground that could not be cored, otherwise
you would heve cored i, since that information would be of unbtold
value to ve, Lo

Phen connidering the tungel sncd drill chambers, one
item 1o of grest imporbdance to us -~ how much water there is in the -
formetion overlying the glaugonite? How Ffreely does it Flow? Would
it bail down emsily in the pillot test bore? Hr, Cook's etatement
that the end of the eaping reating on top of the planconite receives
26 times ss much water es oil may indicete that seme weter is o
coming Prom sbove ~ the oll-waber ratio is quite different from
ratios cobserved in the hole that was bailed dry while I was there,
is T reeall, we found o column of oll ahbout 1000* high in the easing,
wnderlain by sbout 135" of water, That psrticular bore was about
the only one that had not been drilled clesr throuvgh the glsuconite
and into the wsbter sand below, Of eourse noreof them should bave
been drilled elear through. :

While I thisk of it -~ I do not know whether anything
is being planned in conneation with the old vertical wells on the
propertye Eventually we might find some upe for them, or we may
not ~ time will tell, Heanwhile they may not be doing much harm,
ginece the glaveonite is not very vermeable and not much liquid hae
been taken out of ite Whether ithe boltom wabter 1s now risiag up
into the old bores and passing out into the gilsuconite may be
guestionable, since theoretically the pressure within the glauconite
has not changed much sinee the wells were drilled, and the rock is
too tight for gravity separetlon and a resultent water flooding of
the sand. -

Will you please extend my greetings to Hr. Beasley,
¥r. Newmsn and Dr. Reggstt? It was a pleassure to meet Mr, Beanley
in Washington - though viterly exhausted, he expressed a keen
interest in this project,

With best personal regards,

Yours wvery truly,

Leo Ranney.

eyt
Dp. H. G. Raggatt
tggg 4

¢. 0. Pairbank
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REPORT OF VISIT TO LAKES ENTRANCE ON 9TH

Proceeded by car on 9th August to Lakes Entrance,
on srrival at 3.30 peme. picked up Clarke and went round the field
and found that Snider's foreman, George Stewart, had been paid
off on the previous Friday.

PUILDINGS: Boiler house was being completed. Cement store had
been constructed and flcoring was being put down. Most of the
material for this cement store came from Austral's stock, the

0ld dehydrator shed from Mac's being used, Wen's change and
shower room had been practieally completed. The la%atory bleock
was marked out on the site, The flooring of the main engine room
was cdompleted with the exceptlion of the cement covers for
trenches regarding which ingitructions were given for their
manufacture on the site.

SHAPT SITE: The apron had been poured and work was in progress

for ithe %Ey'shaft‘

PLARNT: The electrie compressor had been connected up to the sir -
regeiver, had been run and tested and was working guite
satisfactorily. OGuides had been fitted on the valve stems of
the diesel set which was running quite satisfactorily. Fuel
and other gauges were being checked, OGuard rails round V belts
on compressor were being installed. The steam compressor
erection had been completed, but little further work had been
done on the steam winding engine.

FTEd

1S SHOP was busy on iron work for sky shaft ete.

FENCING: All fencing posts had been cut and delivered, post
holes nad been sunk and posts were set ready for barbed wire
vhich is on order and gates ave in process of manufacture.

PIPE LINE FOR WATER SUPPLY: Pipe line had been completed and
electric power poles had been cut and were being erected in
readiness for the line,

ELECTRICIAN: The electric lighting installation within the

power Esuse and on the povpet legs had been completed so far as
is possible, Conduits had been run in the apron for cement mixer
and electiric supply for the shaft. Overhead mains had been run
from the power house and blacksmith's shop to Pilet Well derrick
and to offices, Wew set of relay coils for contractors on the
electric winder had been installed and were checked over,
Eleectric limits had been installed on the winding engine,

AR.P, LIGIPING installation was completed and on Weldnesday
night, e local Constable, as chief Air Raid Warden, came and
inspeeted the instellation and all necessary arrangements were
diseussed with him as to control of lights in the event of
emergency. There is very little glare visible from the entrance
to the Golf Links when all lights are on, The top of the peppet
head had a certain amount of glow which was reflected from the
concrete aprons This is going to be coloured down with either
paint or oil to prevent refleetion.

AIR LINES HPC, The air line ring had been completely connected
te the air receliver thus making it possible to operate the steam
engine in the blacksmith's shop, the pump from the dsm or the
drilling engine on the Pilot Well from the air supply. All
valves and controls were checked over; certain small lesks in
the air line were detected and these will be attended 4o on
recelpt of the electric welder.
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FUEL TA&K&:  These are being completed.

PILOT WELL: On Tuesday morning, & start was made on the chemieal
test on Lhe Pilot Well. The 8% casing had been cemented for a
distence of approximately 6 ft. down from the surface, & pipe
being run through the cementing with a valve on the top ends
The easing had been lifted approximately 10 ft. above the point
where the botitom of the Polyzoal meets the marl. Bailing tests
had been taken on two occasions prior to Tuesday, and by bail at
the rate of 1200 gallons per hour, the water was reduced to 1
ft., from the surface, It could not be reduced below that level
when bailing at the maximum rate (12000 gals. per hr).

hi ewt. of Sodium Silicate was mixed with 135
gallons of water and the well was bailed down to the 160 £, level
and the 168 gals. of Sodium Silicate solution was poured inte '
the welle This waes followed by pouring in two gallons of water,
In the meantime, 2 cwi. of Caleium Chloride was dissolved in
160 gals. of water, The tank was then connected on to the feed
pump and the Caleium Chloride solution was pumped inbo the well
and followed by 200 gallons of water, very little pressure being
recorded on the valve. The lower valve on the cement was lefd
open until the water was showing on thé outside of the casing
when it was closed. The Sodium Silicate was put inside the
casing at 3.45 pem. on Tuesday, 11th August. The Calcium
Chloride was put in at L.25 p.me The feed pump was kept in
operation after putting the 200 gals., of water on top of the
Calcium Chloride and after asbout % an hr, the pressure rose to
30 1bs. to the sq. in. inside the easing. We kept the speed of
the feed pump at Just sufficient a rate to mainitain a constant
30 1lbse. per sqg. in. pressure, the velume of water required o be
pumped into the well to maintain that pressure being in the
region of 100 gals per hr, The pressure on the valve inside
the casing showed at 23 lbs. to the sq. in, This pumping was
maintained right through the night until 6,30 a.mn. on Wednesday
12th August, when the pumping had to stop due to sheritage of
water, but by 8 a.m. they had the water again and the pump was
operated to maintain the pressure at the 30 1lbs. per sqg. in.
until 7.30 a.me. on Thursday, 17th August.

PThe well was allowed to stand by 11 a.m. the
fiuid had risen back to the old mark at 57 £t. below the surface.
(It might have risen to this point earlier). About 10 a.m. on
the 413th August, we ran the 2% bailer to the bolttom of the bore
to obtain a sample from the base of the well, This 4id not
appear to have any grit ¢n it but seemed to be a fairly
congolidated sample of the reaction that had taken place with
the chemicals and possibly the Polyzoal, Water was bailed from
differenh levels inside the casing end the water was perfectly
clear down t0 a depth of 175 £t. and from there on it became
gradually more milky until at the base of the well, a sample was
obiained and marked to be given to Mr, Anderson,

A% 11.25 a.m, a bailing test was carried out
it was found possible by bailing at the rate of 1200 gals. per
hre to get the level of fluid in the well down to 200 f£t. whieh
was & better result than has ever been obtained on the well., It
was decided to allow the well to stand umtil Monday, 24th August
when a bailing test was to be repested to ascertain the conditions
- that may then be attainablee :

On Monday, 10th August, the Hon. T. Patersen
visited Lakes Entrance and made an inspection of the works and
stayed at Lakes Entrance on Monday night and again visited the
werks on Tuesday morning, leaving by train that day Tor Nelbourne.

¥r, Snider arrived on Tuesday afternocon and witness-
e the tests and generally checked over everything on the field.

We left the field at 12.30 p.m. on 13th August
to return to Melbourne that nights -~ . o g e g8




(a)

\

-2

)

kY

w5
: SRR,
i

A\

Agenda NOesesowa’

Copy NOssssveasene

FOR CABINET, . /f 7 "‘ >

LAKES ENTRANCE OIIL. PROJECT.

Mr. Cook's Report.

The Commonwealth's participation in the Lakes
Entrance 0il Project began in May, 1942, when leases held at
Lakes Entrance by the Austral 0Oil Drilling Syndicate, N.L.,
were resumed under the National Security %Mlnerals) Regu-
lations. This action was taken as part of the Govermmerit's
policy of promoting the search for natural odl in Australis
as an urgent defence measure, and was based on & favourcble
report from two American oil experts selected by the U.S.
Bureau of Mines for the purpose, Messrs. Ranney and Fairbank,
who personally examined the area. The Syndicate had indic-
ated that it was unable to provide the funds necessary to
carry the project to completion. So far actual expgnditure
on the project amounts to £140,461, of which the Cowmhon-
wealth's share is £105,346 and that of the Government of Vie-
toria £35, 115. :

2 With a view to obtaining a clearer assessment of
the possibilities of the Lakes Entrance 0il Project it was
decided to send the Supervisor of the Project, Mr. H.d. Cook,
to UsSeAe, and he left Australia for this purpose by air on
16th May and returned at the end of July. Dr. Raggatt, the
Director of the Commonwealth Mineral Resources Survey was in
U.S.A. at the same time os Mr. Cook and co-operated with him
in certain of his investigations. Dr. Roggatt returned to
Australia at the end of September end has now submitted a
seperate report which is dealt with later in this memor-ndum.

3 We were prompted to teke this action because of
information which had been acquired in the process of oper-
ations concerning -

(1) quentities of oil available;

(2) the physical difficulties and hazards in carrying
out shaft sinking and excavating of chamber in
preparation for horizontal drilling;

(3) doubts as to the efficacy of the Ranney horizontal
. drilling process beceuse of unsatisfactory replies
received from Mr. Ranney in response to enquiries

made of him; and

(4) doubts of our ability to obtain horigzontal drilling
equipment from U.S, 4.

L. Mr. Cook has now submitted his report Whlch
indicates that he consulted a leading oil Geologist, in the
person of Mr. J.R. Pemberton, on the possibilities of re-
covering 0oil in commercisl quantities, and other authorit-
ies in U.S.A. on shaft sinking problems as well as conduct-
ing investigations into the Renney process of horlzontal
drilling. The results of Mr. Cook's investigations might
be epitomised as follows:-

-/(1)



(v)

(e)

—2”~

(4) According to Mr. Pemberton the Lakes Entrance 0il
Project is doomed to failure under any system of
production because oil is not available in comm-
ercial quantities.

(2) No satisfactory method of horizontal drill hole
survey has yet been developed, and

(3) No sure and safe method has yet been adopted which
would enable the sinking of the shaft sufficiently
far to permit horizontal drilling operations to be
carried out. '

5e In view of this Mr. Cook recommends the edoption
of one of two courses. These are -

(1) to cease opersctions and liquidate the venture; or

(2) to cease operations and let the project stand with
a view to operations being resumed at some later

' date if, and when, horigontal drilling methods
are perfected and shaft sinking technique is de-
veloped to a stage where the dangerous and diffic-
ult problems associated with the venture can be
coped withe.

6. Copies of Messrs. Cook's and Pemberton's reports,
together with the comments of the Executive Committee which
controls the enterprise are attached hereto.

Dr. Raggatt's Report.

T A copy of Dr. Raggatt's report is attached here-
to. In effect, Dr. Raggatt states that if it is possible
to obtain oil from an area of 70 acres by horizontal drill-
ing the estimated recovery would be 20,000 barrels, and if
0il could be drawn from 400 acres the estimated recovery
would be 84,000 barrels. The estimated value of this oil
would be £20,000 and £60,000 respectively.

8. Dr. Raggatt adds that as approximately £140,000
has been expended on the project, and further expenditure
will be required to reach the producing stage it is concluded
that the project must be uneconomic. Dr. Raggatt concludes
by saying that if work is continued by the Commonwealth it
will be primarily to obtain information on the field and on
the technique and efficiency of horizontal wells. This
would be valuable to the petroleum industry.

NOTE: Even if horizinhali drilling could be carried out
over a limited area (1,000 ft. radius from the shaft) and
there is a serious doubt about this, these operations would
occupy & long period inveolving additional expenditure for
drilling and the heavy maintenance costs during the whole
period over which the possible 20,000 barrels of oil are
being recovered. This expenditure would be far greater
than the value of the oil.

Brief Review of the Project.

9. On the basis of the Ranney estimate of expend-
iture of £100,000, funds totalling £150,000 were provided
initially for this project, three-quarters of the amount by
the Commonwealth and one-quarter by the Victorian Govern-
ment. This amount was considered to be insufficient and

/in august,
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in August, 194k, Cabinéf approved of an additional £50, 000
on the basis of the State increasing its provision on a pro
rata basis,

10. In February, 1945, Cebinet directed that
although no additional expenditure was to be incurred by the
Commonwealth by way of assistance to private Compsnics en-
gaged in the search for natural oil in Australia an exception
was to be made in the case of specified undertakings, includ-
ing the Laked Entrance 0il Project, for which additional
funds would be provided to complete operatioris.

144 Under the Ranney specificatiohs vertical drill-
ing methods were discarded in favour of a new method of ,
horizontal drilling, and it was estimated that with a shaft
at 1,200 feet in depth and 50,000 feet of horizontal drilling
around the bage of the shaft a yield of 40 million gallons of
oil could be obtained from the project within five (5) years;
the project becoming revenue earning after 20,000 feet of
dl"illin s

124 The shaft has now been taken down to a depth of
1, 156 feet, Technical opinion, including amongst others
the Chief Inspector of Mines of Victoria, was strongly
opposed to the taking of the shaft to any greater depth be~-
cause of the fear that high water pressure (emounting to

600 1bs. to the sguare inch) would endanger 1ifes Arrenge-
ments were, therefore, made for the construction of a shaft
5'" x 4' from the 1,156 ft. level and this shaft has now been
teken down to a depth of 1,204 ft. 6 ins., or approximately
L ft. in the oil sands. Driving is now being carried out.
Any future decision regarding the main shaft which is 10 ft.
in diameter is to be made in the light of results of this
WOI‘kc . ’

13 Endeavours have been made from time to time to
reach an arrangement with the Austrel 0il Drilling Svndicate
under which the Syndicate would accept an equity equivalent
to 35,000 £1. shares in the project, with no provision for
increasing that equity in the event of further capital be-
yond £150,000 being required to complete the project,

These negotiations have not met with any success; the Syn-
diecate having rejected the offer and hes lodged a substantial
claim with the Compensation Board (Minerals). This claim
was set down for hearing on Lth September, but it has been
mutually agreed to defer the case for an indefinite period.

The Position of the Governments.

14. It will be noted that this project was resumed
under the National Security (Minerals) Regulations which
will now lapse within & reletively short space of time.
Unless, therefore, some stabilised arrangement is made with
the Syndicate to carry on the project on a partnership or
other basis the position will shortly arise where the Syn-
dicete will be able to resume possession of the property, -
and derive any advantages from Government development, in-
cluding plant and equipment, unless this is removed before
legislation lapses.

15. Counsel's opinion has been obtained, copy of
which is attached, which deals with various courses of
actiop open to the Governments in connection with this
project, In the light of information now available to us,

/which
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which was not available when Counsel's opinion was given,

as Mr. Cook and Dr. Raggatt-had then not visited U.S.A,.,
would not appear that the proposals discussed by Counsel
need be dealt with in detail.

16. In brief, the courses of action discussed by

it

Counsel are the return of the project to the Syndicate on the
understanding that the Syndicate is to repay all expenditure
incurred by the Governments; the conclusion of a partncrship

agreement with the Syndicate; the return of the project

to

the Syndicate on the Syndicate's undertsking to repay Govern-
ment expenditure as a first charge against 50% of the profits,
and the compulsory acquisition of the project by the Common-

wealth under defence powers.

17 It is clear that the Commonwealth should not

compulsorily acquire the project, and in the light of Mr.

Cook's and Dr. Reggett's reports a partnership agreement

would not merit consideration. The alternctive to these

proposals is the honding back of the project to the Syndicate

on & basis to be determined,

18. In any further negotiations with the Syndicate

we should inform the Syndicate fully of the results of in-
vestigations carried out by Mr. Cook and Dr. Raggatt in U.S.4,,
and, if we accept the views of Mr. Cook, the meximum return
which the Governments might expect would be the value of re-

alisable plant and equipment.

19. The Syndicate has no money end it may ask for a

loan to enable operations to be continued, thus enabling

personnel to be kept together pending the reaising of capital.
If the Commonwealth were to advance money for this purpose,

or authorise the raising of capital such action would be

tantamount to an expression of some confidence in the future

of the project. If we accept techniceal opinion outlined

herein we would not be Jjustified in either lending the Company

money or authorising & capital issue. The alternative,

fore, would be to arrange for the Disposals Commission to

liguidate the venture to tbe best advantage.

SUBMISSION.

In view of the foregoing it is submitted:-

there-

(1) as to whether the Commonwealth should decide to cease

operations and liguidate the venture;

and

(2) if the decision in respect of (1) is in the affirmative,
whether the Viectorian Government should be so informed,
and be asked to co-operate with the Commonwealth Gov—
ernment in discussions with the Syndicate with a view
to ascertaining whether the Syndicate has any proposals

to make before liquidation arrangements are put in

train; such proposals, if they are made, to be dealt

with by the Treasurer 2and myself on behalf of the
Commonwealth Government;

(3) as to whether money should be advanced to the Syndicate
pending the raising of capital and whether any proposal
by the Syndicate to raise capital should be approved.

( \!;"T. P. .['XSI—]IJEY)

Minister for Supply and Shipping.-

7th November, 1945.




N S

(copy) ‘“‘?i ¢ v &
RANNEYWELLS . .

Morroc Bay, California,
December 26, 1944,
A Vy ﬁmﬁ.th, ESQ-‘; -
Seeretary, ez

Dept. of Supply and Shipping, LTe e :
125 Swanston Street, IS B
Melbourne, f(CB i TR0

Desr Mr. Smith, MED e

Thanks for your letier of November 21st and the
enclosed repopts No, 106 and 107 of Mr. H. J. Cook; together
with his letter of the 17th. To date blue prints of the shaft
at Lakes Enitrance and of the Balmain workings showing the loeca-
tion of the seals have not arrived, The Lakes Entrance situa—
tion looks considerably better, judging by Mr. Cook's reports,
The following is for Mr, Cook: :

Pregrouting., Apparently the ground farther up the shaft, where
you %fied %o pregrout, would not flow and therefore could not be
displaced by the grout, Just plain mud can be displaced if en-
ough pressure is placed on the grout, If very high pressures
were to be used, you would have %o build a temporary concrete
bottom in the shaft and anchor it to the side walls, Best rew
gults are obtained, in an excavation as large as 14% in diameter,
when the grouting pipes are placed not over L' apart along the
eircumference and each pipe is perforated opposite the area to
be Ffrouted, Such things as the thickness of the temporary shaft
bottom, the size, length and spacing of grout pipes, the spacing,
number and size of the perforations in the grout pipes to be
applied -~ all these depend upon the nature of the ground and the
quantity of water present, B ’ .

Escape from pregrouting, Your latest report stresses the absence
- of any large guantity of water, both in the glauconite and in the

200" above - which may obviate the necessity of pregrouting, The
test bore indicates that the bottom pressure may build up to 600
Absi - with sufficient confinement, 1 gallon of water per day
wonld cause such a pressure, but remove the water and the presse—
ure is gones From your latest report 1t seems probable that you
can easily remove the water and soft mud (if any) ahead of the
excavation by means of perforated pipes, for relief, inserted to
the most favorable depths, Eventually these relief holes (or
hole) would extend about 2/3 of the way through the glauconite,
With the pressure so relieved, there should be 1little denger of
the hard bands breaking off as sinking progresses.

If the pressure is ?éliévéd in the glauconite snd in the layers
above, probably it will be unnecessary to produce a stable (soli-

‘dified) block of ground above the glauconite, since with inter-

mediate pressure rellieved the entire thickness of glauconite will
behave as a block, such as it is, without rupturinzy from the top,
layer by layer, &s you fesred, If the softer banc‘s‘:‘s in the glaue
conite would flow, I -would like to see them pregrouted, buit this

may not be possible, I feel rather confident that by relieving -

the pressure the shaft can be carried down very close to the top
of the glauconite - then a heavily reinforced bottom should be
bailt in the ghaft, Unfortunately, I do not know the exaet na-
ture of the ground for the 2 feet Just above the glauconite,

I note that you are not greatly worried about driving the tunnel,
We can probably relieve the pressure there also by drilling a
horizontal bore along under the tunnel path, if necessary, in the
top of the glavconite, This hole would not be lost, since it
would be ope¥rated as an oil well,

i
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If neecessary, bhough it would be greatly undesirable, the
tunnels could be slightly itnclined, downward from the shaft
bottom, until they approach the glauconite, then continued
parallel to the glauconite, However,this slope would be a
great inconvenience for the next 50 or 75 years = so I hope the
shaft can be earried right down to the glauconite, which should
be possible 1f the pressure is relieved,

. As regards the Franklin operation, and your gquestions about
it ' :

1. Aversge production in the Franklin Heavy Field in 1941 was
1/6 of a barrel per day., However, a very few wells made 1
barrel daily = without these the average was 1/10 of a
barrel dsily.

2, As vel we have no decline curve on the Franklin horizontal
wells. As to production per foot of hole before shooting
and its application to Lakes Entrance, several things
ghould be borne in mind: more than half the core at Frank-
1in was unproductive; there is no pressure left in the
rock, while you have 600 &bsi; the oil is L5% lubriecating
0il and contains nejther gasoline nor kerosene, though the
gravity is higher than yours; earth temperature is 50°F,
while yours is 105°, which reduces the viscosity of your
0il below that in Franklin; production from the horizon-
tal wells of the Venango installstion before shotting was
about § gallons per day per 100} of productive hole.

3¢ Effect of shooting. All the vertical wells in the field
‘were shol before commercisl production was obtainable,
Decline curves on these wells fell from about 10 bpd when
the field was virgin down to the present levels, during a
period of 80 years. There was no important quantity of
gas when the field was first developed - sometimes enough
to run an engine a few days. After shooting, the horizon-
t8l wells made about 20 gallons per productive 100';, with-
out the application of vacuum,

4, The mpplication of vacuum inereased production, after
shooting, to aboub 50 gallons per productive 100%. All
the old vertical wells on the lease have been under 26
points of vacuum for many years - without it, there would
be practically no production.

5. The oil sand, The top 12* to 15% of the sand is barren.
The next 19! to 20* (the substratum being worked) varies
in saturation from 5% to 29%, without much uniformity or
correlation, (011 saturation means the percentage of
pore space filled with oil). Total oill content of the
20 being worked averages about 6,000 barrels per acre.
The bottom 12 %o 15% of the sand is very porous and
pebbly and is filled with salt water. These particular
wnfavourable factors do not exist at Lakes Entrance.

6. The ©1d verticel wells produce 45 bbls, of water to 1 of
oil. Our ratio is 10 to 15 bbls, of water to 1 of oil.
At Pirst the horizontal wells produced a small percentage
of emulsion - but it was concluded that this was craused by
pumpings. The vertical wells in the field produced some
emulsion when new, which the drillers accounted for by the
presence of fresh drill water in the sand about the holes,
The emulsion breaks dewn readily by the application of heat
and a small guantity of Treatolite.

 Nen-correlating barren levels in the glauconite should not
be diseoncerting - a few feet away from the test the saturation
may be excellent on the same levels, Results in the test bore
indicate a very productive installations
Yours very truly

{Sgd.) Leo Ranney
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¢ 0 Y. for Mr. Baragwanath.
Mines Department

Mining Inspectorts Offie,
20 Bent Street,
WONTHAGGIL.

6th February, 19486.

PORT OF INSPECTION OF THE LAKES ENTRANGE OLL SHAFT,

MADTE ON THURSDAY, THE 15t OF FODRUARY , 1948

‘Barface Flant and Eguipment,

. This is ell iIn good order. During
the time while sheft sinking was held up Just before
Christmas, aaVagtpge w#us taken -1 it to overhaul 311 the
surface squivment sandé to garry out any work that was found
HNeGEBBRYY.

gh&ftg

Sinking had been cerried down to 264 feet, and
preparations were being made Yo cormence conereting a 247
1ift. The ground being surk through et present is some of the
beat thaet I heve seen in the sheft, bheing dry snd with very
l1ittle Gas showing. From the point of view of the heavy artesisn
water that is known to exist immedistely below the 01l sands,
I would welcome some very much hsrder ground for the next
260 feet in order to impose a sefety zone between the shaft
bottom and this water. 4As bhis 11ft will complete & distsnce
of 44 feet sunk since starting sgain after Chrictmas, Y
think the time has come when a definihe decision should be
made as to how near the shaft bettom shounld be taken to the
artesian water, and what method is to be sdopted (if any)
to strengthen the strate between this point and the weler.
This is rendered more urgant by the fact that there is 1little
or no dsts available as to the mechanical strength of the
stata being sunk through, which visuvally, appears %Q POBHess
nons, and slso by the known fact that at =mpprox 680°%, water
whish WO&L& have sbout one hslf the hydrostatic head of Bhat
et 1B00', broke usn through approx 17’ of considerably sironger
ground ﬁh@n we are in et present. From the point of view
of safety for ithe men enguged in the sinking, I would wele-
come an early degision on this matter,

Explogives,
) he Explosives that were condemned by the By~
ploglves Inspector yere destroyed by him and his 4ssistent,

and the Magazine is now empty.
Yours feithi¥ily,
(P1gned:) G.HADDEN.

Inspector of Mines.
gsecretary For Mines. .
Treasury Gardens.




Bes he Ts S0th,

mﬁx& giticer, g&wm&s*
epartoent of wr & Bhalipping,
m ‘Collins Street,

k. “M_.i . e Culsn ﬂ&m

¥ think it is & bit premstuvre o discuse the evidence
rmilable from t&g :gila% k@ﬂ &t Lalkeos ﬁnﬁx&&m& and am only
Mfw@g this comment bocause you have reguested me $o do g5, I
would much prefer to %&fm then to write a&wt thess things as verbeal
discuseion bringe out polmtse which may by missred in writing, and m
gritten word can be sisundaratood.

¥r. Cook's conelusion thet the evidencs of the pilot bore
indicates that the ampwnt of oil present in %ias ﬁammiﬁg sandsione
is 1/10th of that estimated by Rannoy soundly besed. Thers
are four faotors which have %o be ﬁﬁi’%ﬁ?&iﬁﬁ %agstw to nake an
estimate of the prebable oil recovery. These ars thickness, porosiiy,
satnration and recovery. Hr. Cook ﬁm&s with only one of tﬁeae
factore *thickmess® and taites no cognisencs of the other thres. It
will be clear that 17 ome or nore @f ﬁw other three factora is
higher than Raunney assomed, this will tend to oifset any error in the
f‘:igm mﬁm for %ﬁiﬁmga, Por imtm sf the @&%Ma@ &a&
and thie 3$ s0t/ Phegible - the error due *§f:x a ﬁw&g amwﬁm as
to thickness of oil sand would be nesrly offset. ( 3 2 3 = ?};

’%n mﬁ ameﬁw it akmﬁ& m POMEnbE

{Incidentally it is cooepidered that the total thickness of
the oil mud veine is considerably move than €"., Ib saying this
we do not econfine the term *oil mud vein' rigidly bul interpret it
to mesn oil saturated layers)

onally I heve never set much store on & “ilculation
of the oil mﬁ&m of the veseorvoir based on assm%ﬁm similay ,
to those made by Rapney. 4% dr. Cook points out it is very doubiful
whether Ur. Ranney himself @&am mueh reliance on an estismate of
this kind.

he statement by Ranney and Feirbank which is guoted here-
under iz the ome I think of which mest notice should be Saken.

® ¥4 has boen our experience that where veriical wells ere
gapable of grmwg in excess of five galloms of oil a dsy
from & sand o t&iﬁ thiclkmess {30 feet), the field is sus-

313 & mm ﬁéﬁi&ﬁﬁ. I% hes slso

mﬁ&:&a $o developmer

-»»v;u %m& when a colump of oil will rice more
them 500 feet m & sﬁammg well in 2 sanpd of this thicknes
*si@e field m be profitably developed by secondary mtﬁm saf

. W"

The phlot bore has demonsirsied that a yield of oil appro-
aching five gallons is being obtained from a thickness of sirats of some-

where about 3 feetl 1% would seoem feir to assume thaet AT Tanney and
Fairbank i}mg M t a field which produeced uwpwards of five @gﬁ.&m




ARt et

2.

, kness of 30 Teet was susceptible to development
: 4 dary mM&, that it wounld be profitable to mﬁ.@ o m&
with a&o&t the same yield from a considerably reduced thicknes

A great deal of thought is being given in this Branch %o
interpretation of the evidenve available from lLekes Entrance. A
start has been made with our anslysis of the coves frem the pilot
bore amd this work will bde kept going without interruption. Uhen
these results are availeble we will present & repord which 1t ie
saggested will provide a good basis for diseussion.
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SUMMARY OF

'POSITION AT LAKES ENTRANCE.

n 1;’_, " The report prepared by oil geologiet Pemberton of Los Angies

is unequivocal in its finding.

It states clearly what has been hinted by so many of the men

f Whom we “have contacted that there is no chance of & successful

V*‘ootcome at Lakes Entranoe.b
) '°Tﬁere is no doubt that the step of eonsultlng approved SR
'l”'.geologlsts ehould have preceded all other activities at Lakes
‘Entrance and, in fact, it was thought this had been covered when
‘”Ranney was called 1n, more espe01ally &s he was recommended by the

‘ U S. Bureeu of Mines. Instead of putting ourselves in the hands

of a coneultant we fell into the hands of a promoter.
- .1;x In view of the above the prOper course is to cease all
-}1..M7expend1ture at Lakee Entrance and recover as much as p0831b1e of o
what has been. epent | v
l.?f?."f If, for ‘any reason, it bve declded to disregard the foreg01ng
lsrecommendation then the following steps are necessary, |
(a) To find the’ experts who can do controlled horizontal drllling.

k'ziﬁm. Raggatt hae 1nformation that this was actually done as a special

';7§~secret war act1v1ty.

When the procedure 1s released for public use and the

F’equipment made avallable it can be said that there is a eolutlon"ﬁo*yA”

th'this problem, whlch we Pound to be still in the air after'insﬁeog
. :‘;Ra‘ofney's Opefatione" in Amer'i'ca. |

(b) No'setisfectory method of'éurvey of horizontal drill

| fyet Peen developed When it is deV@lOPed and tested it Wlll“be tlee.“
.,zgto start drllllng and not before. | »~ : .
; (c) To'sink the shaft sufflciently far to enable horlnzontal drilllng
7“‘t0 be done is dependent on flndlng & method of consolldatlng the wﬁj S
,wiater bearing ground below the oil eand Enqu1ries in America’ e

' ’have tended only to conflrm that groutlng in sand is a spe01allst‘




*gob and that the outcome s most uncertain,

All enqulries ‘howed thet the Halllburton 011 Well

Cemeﬁtmg Company were the likeliest pRople to be able to do- 'BhlS.

Halllburtons themselves are not keen on the gob and do
not guarantee success. | |
iﬁ}. _f We are "not ready to proceed w1th any one of the steps  _-‘

set ouﬁ in para 2 above and if we do undertake them we shall be

”‘bioneerlng eaeh one of them W1th 1nadequate resources and experlence. e

_Finallyf~

he I recommend that the Lakes Entrance PToaect be abandoned  ib;

:and all possible assets be recovered.
| ; Tf the above, for any reasons, be found to be not
cceptable then the plant should be closed down and the progect

‘be allowed to rest untll the problems set out in para 2 have been L

solved elsewhere on properties where the chances of success Warrant TR

”‘the expendlture of sufflclent money to solve them. v
' " In the meantime the property at Lakes Entrance will not‘

ll'deteriorate as it might well do Wlth 1nexpert efforts to push e

"§; uhe proaect to finality now.




' For 1946.

LAKES ENTRANCE OIL SHAFT.

from Department ag‘mgpes Annual Reports.

”Burlng the year Austral 0il Drilling Syndicate took

over the 0il Shaft at Lakes Entrance from the Common-
wealth and State Governments, and is engaged in '
carrying out the work of deepening the large shaft,
and the construction of a drilling and work chamber
above the glauconite, at the 1198 foot level."

" G. Hadden - Chief Mining Inspector.

Tor 1947.

| Fer 1948,

'”Duiing 194?, the task of completing the work chamber

of the Lakes 0il Limited shaft at ILekes Entrance was
finalized. This drilling and work chamber is 20 feet
in dismeter and has the necessary piping let into the
concrete walls and fitted with stop works and stuffing
glands through which the horizontal boring will be
carried oute.

This precaution wmll allow any artesian water
under pressure to be shut off from the shaft should
it be inadvertently drilled into."

'G. Hadden - Chief Mining Inspector.

"Having completed the work chamber and sump, exploiaﬁoty- "
drilling has been carried out from the drilling -
platform. The holes drilled vary in length up to 200

feet and are m@stly 15" in diameter. During the barlﬂg,

cores have been taken and analyses carried out at the
Company's laboratory at the works. DPressure gradients
have also been recorded, showing pressures within the
glauconite of up to 520 1lb. per square inch,

Rate of yield of fluid obtained is also noted,

 Three trestment tanks of 2,506 gallons capacity and one

of 1,000 gallons have been erected where the separation

of the o0il and water is effected. The fipst of a series

of 20,000 gallon storage tanks has just been completed.’
Experiments have been carried out to improve the )

" ventilation of the shaft bottom where the humidity is

high. A feature of interest is the use of oil from the
shaft as a fuel for the boilers which are used for steam

‘generation. ‘Up to the present approximately 30,000 wallans

of oil have been produced.
G, Hadden -~ Chief Mining Inspector

P Y
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 "At the Lekes Entrance Oil Shaft, operations by
" Lakes 0il Ltd,, testing operations were carried
out from 15 exploration holes drilled from the
work chamber 1196 feet below the surface. The
exploration holes extend nearly horigontally for
distances of up to 200 feet, and the dry oil
recovered from fluid pumped or bailed from the
sump %6 the separators amounted to 34,410 gallons,
This should be regarded as a yleld from tests only
and not an annual out put.
'In December the first of the holes drilled
by the directional drilling method was held within
the glauconite for a distance of 702 feet, praﬁuﬁlng
~ an average of TT% dry oilv,
 ¢. Brown - Secretary for Mines.
"Operations were continuous for the year, work being
| mainly concentrated on the drilling of new holes and -
the deepening of existing ones.
In oxrder to facilitabte the transfer of fluid
%o the surface & new 40h.p. three-throw pump with o
capacity of 4,000 gallone per hour against a head of
1,200 feot has been installed in the shaft bottoms
This pump will deliver from the work chamber to storage
tanks on the surface. Grouting of the walls of the
shaft was earried out to prevent the seepage of
| moisture, and this has had a beneficisl effect on
‘ - *%;h.sa' humidity of the air in the work chember."
+ Hadden Chief Mining Inspector.

'

| ‘  For 1950, "At Liekes Entrance the pumping of crude oil was
continued by Lakes 0il Ltd. from the work chamber
at 1198 feet below the surface, where bores have been
drilled radially into the oil-bearing strata. Production -
wes not on a continuous basis, but comprised tests -
during which ecertain bores would be turned on, measured
~ for flow during fixed periods and then turned off
“again., ‘Altageth@r"46,066 gallons of crude oll were
recovered from these tests", - R, Neal -
Seeretary for Min&s.

From 1951. “011 yrcﬁuction in Victoria ¢eased Wwards the end
of the year when Dakes 0il Iitd. suspended operations at
Tokes Entrance Shaft after 10 years of work. From the
begining of 1951 until the time of closing, 68,180
gallons of crude oil had been obtained from tests®,
R, Neal -~ Searetary for Mines.
Statistice for 1951
Crude 0il 68,180 gallons produced in 1951
287,873 gallons produced up to 31/12/1951%.



v -

Regor‘hs 6f 0il and Gas contained in H.Cook's weekly reports.

‘Jﬁét'abdve §5Q* o ‘ H2g gaé evident.
‘“3_560' - 576" - H2S gas in the ground. Hot much in
: - evidence. : ‘
About 616' "_ ' " Methane by test.
About 636! - 6657 . Several sho%inga of gas. On oeccasions
. ' bubbling continuously for some hours
., ‘ only from water in bottom. S
' , 682" 15" of very porous coral rock with
R water charged with gas.
‘ ' T2 Small band of water with a little gas.
| B 756 - 763! . Contains two gas shows. O0il films
, seen on ground excavated, B
) 820" - 844" Gas evident. |
e ; ‘ 907! . 1 4 “
. Just below 1021' | L B , R
.' ‘> N “ 1046 0il films showing in shaft p}ﬁeﬁtif’iﬁ.ifrf
B . 1197 0il present. o

~ (From this point on oil present and tests made by
measuring amounts from pits and horizontal drill holes.)
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"4 M7~ LAKES ENTRANCE OIL PROJECT.

/"  DEPARTMENT OF SUPPLY & SHIPPING.

COMMONWEALTH OF AUSTRALIA.

’‘

INTRODUCTION

: Commonwealth of Australia has in process of developrent

. a project to produce oil known as the Lakes Entrance 0il

Project on the seacoast of Victoria about 200 miles east of

Melbourne. An area of some 5,000 acres in extent, of which

approximately 1,100 are considered to be more favorable, has

been the scene in the past of the drilling of approximately

30 bore holes, most of which have been drilled within the

past 20 years.

- The development has not been commercially successful
although it is reported that there has been produced sbout

100,000 pallons of oil,

The emergency brought on by the World War, coupled with

the fact that Australia has no commercial oil production,
has caused the Australiasn Government to consider and put
into effect any method by which oil in commercial guantities
could be recovered from this area. Following a study; of all
known methods of extracting oil from the ground it was de-
cided to endeavour to put into effeet the recovery system

. known as the Leo Ranney process. Difficulties encountered
in sinking the shaft necessary to put into effect the Ranney
process, coupled with some uncertainties as to many of the

- 'necessary mechanical details yet to be undertaken, has
caused the Commonw-alth to seek all possible information
* likely to be of help in reaching correct decisions and in

completion of the work.

GEOLOGY

Based upon surface exposures and logs of the many weils
which have been drilled in the area it is known that the
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sedimentary section consists of marls, glauconitic sandstones
and sandy clays with several thin strata of hard limestone.

This section rests on a crystalline basement of granite and is

approximately 1,300 feet in thickness. The strata dlps south
at extremely low angles said to be at the rate of 3% feet per
hundred feet.

A generalized section based upon extremely accurate logs
of some of the bore holes, drillers records of the early
wells, and the record of formations passed through in the
sinking of a shaft for the Ranney process to a depth of 1,120
feet indicated that the following is the sequence of strata

underlying the area:

0=50 feet 50 feet Oxidized surface material
50245 W ' 195 Dark gray marl

245=315 70 " Polyzoal limestone, porous
and saturated with artesian
water.

315-060 % 645 " Stratified limestones and
marl, sometimes mingled to-
gether,

960~1195 " - 235 " Micaceous clays and marls

with 11 limestone beds up to
22 inches in thickness each.

1195=-1231 o 36 " Glauconitic oil bearing
sandstone.
1231=13%21 90 " Basal sandstone, porous and
' ' _ carrying high head fresh
Watero
13291= @ ' ? Bagement complex - granlte
' or schigt.

This section is highly fossiliferous and, as previously
stated, is entirely of Miocene sedliments.

All of the wells which have been drilled passed through
the glauconitic 0il sand and bottomed in the water carrying
basal sandstone with the exception of the lasttwo which
have been drilled, known as the "Pilot Bore" and "Imray" bore
hole. In addition, several of the wells drilled deep enough
to encounter the granite underlying the basal sandstone. In
general the logs of all of the wells drilled agree essentially
with the underground section as outlined.

OCCURRENCE OF PETROLEUM

The records of all the wells drilled indicate that the
petroleum occurs in the glauconitic sandstone which, as
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outlined above, is approximately 36 feet in thickness. This
particular zone has been intensiviy studied by the technical
staff of the Depamtment of Supply & Shipping and two reports
covering the result of the study are at hand, the first being
by L. C. Noakes, geologist, entitled "Preliminary Report on
the Examination of Cores From the Pilot Bore, ILakes Entrance
Victoria" under date of April 5, 1945. The second report at
hand is by R, F. Thyer, geophysicist, and entitled "Prelim-
inary Report on Results of Tests of 0il and Water Saturation
Pilot Bore, Lakes Entrance, Victoria", These reports are
extremely well made, in great detail and present all factual
matter that could be asked for with respect to the physical
characteristics of core samples which were obtained in the
Pilot Bore from the glauconitic sandstone. In addition the
report by Mr. Noakes includes extremely detailed data upon
the rate of production of oil and water from the Pilot bore
as drilling and coring progressed.

The oil itself is 15.6 PAI gravity - S. G. 0.96, It is
an asphaltic base crude oil devoid of gasoline or kerosene,
Distillation tests indicate 30% is gas oil and the remainder
congists of heavy lube stock and petroleum residue, The oil
is accompanied by fresh water. An anaylisis of the water
which occurs in the basal sandstone shows it to contain 9
grains per gallon of sodium carbonate, 29 grains pergallon
of sodium bicarbonate, and 60 grains per gallon of salt. In
this respect the water is a good quality of fresh water. '

In the report by Mr. Noakes it is stated that in the
total thickness embraced in the 10 cores which were examined
covering the interval 22 feet and 9 inches between the depths
1,196 feet 3 inches and 1,219 feet that only 93 inches
vielded any oil at all and that Yoil bearing strata cone-
stitutes little more than 24 inches", In the tabulation of
production data in Mr. Noakes report it is shown that 80.5%
of the production in the Pilot bore came from a zone L5
inches in thickness lying between 1,204 feet 5 inches and
1,208 feet 2 inches. 19.5% of the o0il came from the re-
mainder of the difference between the 93 inches and the 45
inches.

Tn the rpport by Mr. Thyer he states "we arrived at a
tentative figure of 26 inches for the maximum thickness of
oil bearing glauconitic sandstone". Thus both Messrs.
Noakes and Thyer, using different methods of determination,
arrive at practically the same conclusion; namely, that the
bulk of the 0il which has been obtgined comes from a strata
approximately 24 to 26 inches in thickness.
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RATE OF PRODUCTION.

' The tests of rate of production by Mr. Noakes covering
a period of about L months between September 1944 and

Pebruary 1945 include data based upon a complete bailing of

the hole each day as drilling progressed. Following the
drilling or coring of each section, 13 in number, the well

- was bailed of fluid and determinations made as to the amount

of water and oil entering the bore, the percentage of emulsion,
and the percentage of clean oil to total fluid. The mport
shows that while some oil was obtained in the interval from
1,196 feet 3 inches to 1,200 feet 2 inches that the bulk of
the 0il was obtained, as previously stated, between 1,204
feet 5 inches and 1,208 feet 2 inches from core sections
number 6 and 7. Whereas water and oil, varying in amounts
from 45.1 pints per day to 89.8 pints per day consisting
nearly entirely of water, was obtained prior to reaching
below 1,204 feet 5 inches, the production thereafter ranged
from 60,1 pints to 77.55 pints of fluid of which from 46 to
54% was oil. Following the taking of core number 7 at 1,208
feet 2 inches, coring and the taking of daily bailing tests
continued to 1,219 feet., No increased daily production of
either water or oil was obtained and the inference therefore
is that the greater part of this production came from the
interval taken in by cores 6 and 7. Approximately 3 months
elapsed between the taking of core 6 and core 13 but in this
time production of net oil declined from 39.75 pints per day
to 32.3 pints per day. Bailling of the hole to the last drop
of o0il bbtainable in a bailer was performed each day and the
fluids both of oil and water that came into the bore hole
were bailed and thus indicate the total production of the
well, The fluid consisted of free water and an emulsion of
0il and water and there was no unemulsified oil produced.
The water contained in the emulsion ranged from 13.25% to

as high as 51%.

“An extract from a report by W. Rae as of May 7, 1945
indicates that between the period April 27 and May 5, 1945
the production of dd in the Pilot bore ranged from 29 pints
to 31.7 pints per day. The report from Mr. Rae includes
similar data on the Imray well and the production ranged
from 28.2 pints per day to 30.9 pints per day of clean oil.

Between the period February 13, 1945 to April 18,1945,
or 64 days, the Pilot bore was not bailed but during this
period readings were obtained nearly every day as to the
height of the fluid in the hole. At the end of 64 days the
fluid had risen 507 feet 10 inches. The hole was cased with
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pipe of L-3/l4 inches inside diameter. The volume of the fluid
produced was therefore 3,131 pints or an average of L9 pints

a day. An examination of the height of fluid at the end of
each week indicated the rise for that period. In the beginning
the fluid entering was about 55 pints per day but at the end
of the period the fluid had declined to 36 pints per daye.

This indicates, of course, that the fluid continued to enter
the bore hole after the cessation of bailing in February, 1945
gt approximately the same rate determined during the daily
bailing tests but as time went on the production diminished
due to back pressure in the botbom of the hole caused by the
mounting column of fluid.,

The detailed data covering the above is as follows:

Fluid Rise Pints Pints
Rise During Per
Period Day
1st 10 days outse oL t5 58L 58.4
end " M 191'o" 96! 5 295 59.5
3rd v " 272'3" 8113m 502 50, 2
Lth » ® 3u8tun 761" L69 L6.9
Gth M 9 Lot n 71164 Ll IV I |
6th % n L8utyn 6L t3n 396 39.6
Lakt L " 507'8" 23y 1Ll 36,0
57T TSI3T 49

It has been reported that in one bore hole which was
drilled through the glauconitic o0il sand and into the
Basal aeptesian water sand that a yield of 78 gallons of oil
was obtained for some time, This yield, higher than that
reported in either the Pilot Bore or the Imray Bore, was
accompanied by a large volume of water, so much greater than
the volume commonly produced from the glauconitic sand, as
to lead to the conclusion that both the water and the oil
came from the Basal Sand.

The casual occurrence of small quantities of oil in the
Basal Sand may be classed as accidental., It is significant
thét there is no record of the persistance of flows of oil
in such volume. The presence of such large volumes of water
gccompanying the oil precludes the possibility of success-
~ fully attempting to develop oil production from the Basal
Sand by any known method.

ANALYSIS OF DATA

1. There is a complete lack of evidence of any kind
whatsoever of the existence of any geologic formation within
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the area or adjacent thereto which could be the source of
petroleum in any commercial quantity. The presence of petrol-
eum in the limited quantity already found is, of course, an
indication that a source of petroleum does exist but from the
manner and all circumstances connected with the occurence of
petroleum in these rocks it is more likely that the source

of the petroleum may be found in minute organic remains with-
in the marls or limestones themselves occuring abofe the
glauconitic sandstone than from any other distant and hypo=
thetical source formation.

2. There is no evidence of the existence of any struect~
ural or stratigraphic trap suitable for the accumulation of
petroleum in commercial quantities should it be present; in
other words, the extremely gentle gradient at which the rocks
lie is too slight to permit gravity to effect the separation
between the water and oil and cause the oil to stratify ite
self in a pool overlying a pool of water.

3. Based upon the records of 30 wells it is known that
petroleum occurs in extremely minute quantities from a commer-
cial point of view and is restricted to g horigzon of about
93 inches in thickness but that about 80% of the production
comes from a zone 24 to 26 inches in thickness or less.

‘ L, While the effective porosity of the glauconitic sand
is high the permeability is extremely low. The o0il occurs
with fresh water and has not been separated so that both
fluids enter the bore hole together and the 0il is generally
emulsified with the water, Gas in the volume necessary to
drive o0il to the bore hole through the rock is lacking. The
0il saturation is of so low an order that it is surprising
that any oil at all enters the bore hole. It seems probahle
that the o0il which is produced comes from an extremely thin
_layer of higher permeability and oil saturation than the
average. Such layers are undoubtedly of small extent, other-
wise more oil would be produced and the rater of production
would be better maintained

5. The rate.-of production is extremely low and of the
order of from 4O to 60 pints of total fluid per day. The
fact that in the Pilot bore during a period of 6L days the
fluid rose only 507 feet 10 inches in an indication of the
extreme resistance within the rock to the passage of fluid
through it

6. The indicated rate of decline in production of fluid
is a further proof of the limited volume availagble within
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the reservoir, At the end of the bailing tests covering 84
days the production in Pilot Bore was 7.5 pints per day less
than at the commencement of the test, This emphasizes the
adverse effect of low permeability, low saturation and limited
source.

+ 7. The officials of the Victorian Geological Survey
state that production results from Pilot Bore and Imray Bore
are similar to those obtained previously and may be regarded
as typical.

8. The essential conditions necessary to cause a com-
mercial oil field to exist are

1. Large quantities of &dl collected in a reservoir
. composed of rocks of suitable porosity and per-
meability to permit free movement of the fluids.

2. An existent force present which will force the
0oil to the bore hole, This force can be either
in the form

A. Highly compressed gas associated with the
: oil to the bore hole, or

Be A large volume of water under high pressure
surrounding the o0il pool which drives the
0il before it to the bore hole, or

Ce In the absence of either A or B a structural
condition which will permit the force of
gravity alone to cause the oil to drain
from the rock into the bore hole in seeking

‘ ' a lower level,

In the Lakes Entrance 0il Project only one, viz "B"
of these essential conditions is known to veeur. This con-
dition is however rendered ineffective by the extremely low
permeability of the reservoir rock, The field is therefore
from every standpoint a non-commercial pool.

9 In extracting oil from the ground it is customery
to drill bore holes into the pool. This has been tried in
this project with no commercial success attending the effort,
The reason for the failure is that, first, there is no oil
pool of consequence present and, second, the driving force
of the water which is present is rendered ineffective by
the low permeability.
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If the permeability were high a quick flush production
of some of the limited oil present would be expected and to
be followed by a complete drowning out of the well by water.
No other successful methods for producing oil in an oil pool
have ever been adoptéd. In a few rare instances slightly
sloping tunnels have been driven into sides of hills in which
the rocks ecarry in fractures and crevices some liguid petro-
leum snd limited water which then seeps into the tunnel and
flows to the mouth. Such tunnels are few in existence and
of scant commercial importance. They have been, however,
the source of some petroleum which could not have been ob-—
tained by bore holes driven directly from the surface vertie
cally downward to penetrate these rocks.

10. 0il wells do not extract all of the oil present in
" a reservoir except in certain outstanding oil pools wherein
extremely high porosity and permeability exists and a per-
fectly effective water drive is in existencee around the
perimeter of the pool. Only a few pools of such character
are known in the world. In the normal o0il pool where the
0il occurs in porous sandstone or other rock & large percent
age of the recoverable oil, perhaps as high as 50% in some
cases, remains in the reservolr after the wells have reached
their economic 1limit. To obtain this remaining oil many
methods have been proposed and put into effect. These are
commonly called "Secondary Recovery" method. In pools lack=
ing an effective water drive and in which the original oil
moved through the rock to the bore solely due to the expan-
sive force of the gas contained in the oil it was found by
repressuring the field after all the wells had declined to

a low rate of production by the injection of large quantie
ties of gas into the top of the structure a considerable

part of the residual oil would be forced to the bore holes
occupying the lower levels of the poocl and around its per-—
imeter. In this type of field it was also found that water
could sometimes be injected into the reservoir rock which

was formerly saturated with oil and the water would d&ive

the oil upward to the wells located on the high portions

of the structure. The artifical water drive has been very
successful in some o0il pools. Neither of these methods is
applicable to the Lakes Entrance Project solely because of
the low permeability of the rock and the paucity of oil.

The Ranney method of secondary recovery of oil and which
could be applied to primary production of oil in a virgin oil
field has been proposed by itssponsor Leo Ranney.

To warrant the use of the Ranney method it is obvious
that an adequate supply of recoverable o0il must be present
otherwise the project is doomed to failure. In my view
the Ranney process 1s sound in principle and should not be
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condemed out-of-hand simply because to date there are no
successful applications in effect, It is obvious that in the
drilling of small holes laterally into an oil bearing form-
ation that control of the hole particularly in the vertical
plane is an essential. .

In the Lakes Entrance 0il Project an entirely insufficient
quantity of oil exists to warrant the installation of the
Ranney method of oil production or, for that matter any other
methode. As a consequence no advice on methods of oil pro-
duction can be offered.

BASIS OF REPORT AND SOURCE OF INFORMATION

Statements of fact, etc., concerning the Lekes Entrance
0il Project on whih this report is based have been obtained
from Australian Mineral Resources reports and by questions
directly addressed to Mr. H. J. Cook, Supervisor of the
Project, in Los Angeles at the time of writing.

CONCLUSION

The Lakes Entrance Project is doomed to failure regard-
less of what type of development is applied simply for the
reason that an entirely insufficient and inadequate supply
of oil exists within the area to warrant consideration.

(sgd.) J. R. Pemberton

Los Angelés,

‘California,

July 5, 1945
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